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BLOOD GALACTOSE IN INFANTS AND CHILDREN 
ALEXIS F’, HARTMANN, M.D., EpGar GruNWALpT, M.D., AND 
Davin H. Jamgs, Jr., M.D. 

Str. Louts, Mo. 


WITH THE TECHNICAL ASSISTANCE OF MARIE K. Morton 


whose food is 
especially in 


may 


N YOUNG infants 
milk, and 
babies, lactose 


entirely 
breast-fed 
tribute as much as 43 per cent of the 
each mole- 


con- 
ingested ealories. Since 
cule of lactose is split in the intestine 
into one molecule:of glucose and one 
galactose and thus ab- 
galactose as- 


molecule of 
sorbed, metabolism of 
sumes a role in early infancy almost 
as important as that of glucose. In 
comparison with the very extensive 
and detailed knowledge concerning 
the metabolism of glucose, much less 
is known concerning the metabolism 
of galactose. The following review 
summarizes the present state of such 
knowledge. 

The chemical structure of naturally 
occurring galactose and that which 
is derived from lactose differs from 
naturally occurring glucose only at 
the position of C, where there is re- 
versal of the H and OH groups (Fig. 
1). 

Although absorbed by the intestine 
at approximately the same rate as 
metabolized 


glucose, galactose is 


less rapidly? and less completely,* 
From the Department of Pediatrics, Wash- 
ington University School of Medicine, and 
the St. Louis Children’s Hospital. 
Read before the American Pediatric So- 
ciety, May 7, 1953. 


especially in the dog and _ rabbit.‘ 
Its metabolism is effected chiefly, but 
not entirely, in the liver,® a facet 
which permits galactose utilization to 
be made a measure of liver fune- 
tion,® * ® diffuse types of liver damage 
leading to higher blood econcentra- 
tions and larger urinary losses than 
partial hepatectomy or cirrhosis. 
Brain tissue cannot utilize galactose 
directly, and galactose administration 
fails to the 
hypoglycemia. In eviscerated-nephrece- 


relieve symptoms of 
tomized dogs, injected galactose per- 
sists for long periods almost un- 
changed.°® 

During its metabolism in the liver,'° 
galactose seems first to react with 
adenosine triphosphate (ATP) with 
the formation of galactose-l-PO, with- 
out demonstrable intermediary galac- 
tose 6-PO,. The 
catalyze this reaction has been called 
galactokinase. Transformation to 
glucose-l-PO, then seems to result, 
and from this point its metabolism 
must be that of glucose. For con- 
version of galactose-l-PO, to glucose- 
1-PO,, an enzyme ealled galactowal- 
denase and a coenzyme thought to be 
uridin-diphosphate-glucose™* are re- 
Which one of these two pre- 


enzyme needed to 


quired. 























liminary reactions is the factor limit- 
ing the rate of utilization of galactose 
is not known. 

In normal rats, lactose and galactose 
fed in high percentage lead to ecata- 
ract formation,'' whereas controls fed 
other carbohydrates fail to show 
lenticular changes. 


Carbon No. 


l CHO H OH 
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2 HCOH c 

3 HOCH HCOH 
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5 HCOH HCOH 

6 CH.OH HC 


D-Gluecose or a-D Glucopyranose 
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and growth failure, enlargement of 
liver sometimes with jaundice or ecir- 
rhosis, enlargement of spleen, edema, 
renal changes, and mental retardation. 
Withdrawal of lactose from the diet 
often leads to spectacular improve- 
ment since many of the toxic changes 
are, for a while at least, reversible. 


CHO H OH 
a 
HCOH Cc 
HOCH HCOH 
oO HOCH HOCH oO 
HCOH HOCH 
CH,OH HC 
CH,OH 


D-Galactose or a-D-Galactopyranose 


1. 


EIGHT KNOWN PRIMARY AREAS OF DISTURBANCE OF CARBOHYORATE METABOLISM 






















GLYCOGEN + PO, 
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FRUCTOSE -!, 6-PO, 
5 
(CH ,CHOHCOO) (CH, COCO6) 


B-HYDROXYBUTYRATE 
(CH,CHOHCH,COO) 6 
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(CH3CO CH_COO) 
. (ACTIVE 
ACETATE) 


eS 8 {t tf 
GH) FATTY AMINO (GLUTAMIC 
CH,” ACIOS ACIDS (ASPARTIC 


In infants with specific inability to 
metabolize galactose normally, severe 
toxic manifestations may develop if 
lactose is present in the diet.'* *% ** 3 
617 In addition to cataract forma- 
tion, there are often noted nutritional 


TISSUES —— 





annie cLucose -6-PO, 


FRUCTOSE -6-PO,;*— FRUCTOSE - I- PO,~*—— FRUCTOSE + SUCROSE 


<— ALANINE 


LACTATE PYRUVATE “—* (GH yCHNH, COO) 


Fig. 
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a STARCH 
GLUCOSE — MALTOSE— GL Ycosen 
DEXTRIN 


ACETOACE TATE >C, + U, + C, (OxALoace TATE) —>CO,+ H,0 #6, 





1-8 DIABETES MELLITUS 
2 GALACTOSEMIA 
3-4 GLYCOGEN STORAGE DISEASE 
5S ANOXIA 
6 THIAMINE DEFICIENCY 
7 KETOSIS 
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Suspicion of the presence of patho- 
logie galactosemia is usually first 
entertained when urine from an in- 
fant or child with symptoms such as 
those described above shows a moder- 
ate amount of copper-reducing sub- 


ed 
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stanee. Suspicion deepens when blood 
sugars are found only moderately 
elevated—to perhaps twice normal 
levels. Further examination should 
then reveal that the urinary-reducing 
substance is not fermented by ordinary 
yeast and yields mucie acid when 
oxidized by nitrie acid and yields the 
characteristic osazone when treated 
The total re- 
ducing power of the blood is due to 


with phenyihydrazine. 
glucose plus nonyeast fermentable 
galactose in varying ratios. Adminis- 
tration of the standard test dose of 
galactose, 1.75 Gm. per kilogram leads 
to very high blood galactose values for 
a number of hours and to galactosuria. 

The therapeutic test is the demon- 
stration of disappearance of the galac- 
tose from the blood and urine and 
amelioration of symptoms when lac- 
tose is entirely removed from the diet. 

During the study of an infant with 
typical “galactosemia,” a review of the 
literature indicated very little knowl- 
edge of the amounts of galactose 
which might be present in the bloods 
of normal or sick infants, other than 
those with specific inability to metabo- 
lize the sugar. The subject seemed 
important enough to investigate, par- 
ticularly beeause of the strong possi- 
bility that some cases of hypoglycemia 
may escape recognition because of 
failure to distinguish between galac- 
tose and glucose in the blood. 


METHODS 


Yeast-fermentable glucose and non- 
fermentable galactose were determined 
in capillary whole blood in a number 
of normal or sick children and under 
a variety of circumstances related to 
feeding. Duplicate 0.2 ml. samples of 
blood were obtained usually from a 
small eut in the heel by a Bard- 


AL. : 
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-arker blade. The total reducing 
sugar in one sample was then deter- 
mined after zine precipitation by the 
Somogyi modifieation®' of the Shaffer- 
Hartmann method, the sensitive low- 
blank reagent®? being used. In the 
duplicate sample, glucose was first re- 
moved by the following technique, 
strict adherence to details being neces- 
sary. Fresh baker’s (I leishmann’s) 
yeast was purchased weekly and kept 
refrigerated until used. Each day 
a fresh suspension was prepared by 
washing approximately six times with 
distilled water, centrifuging and de- 
canting until the wash water behaved 
as a distilled water blank with the 
copper reagent. The 0.2 ml. blood 
sample was added to 5.8 ml. of a 10 
per cent suspension of such washed 
fresh yeast and allowed to stand at 
room temperature for five minutes 
before precipitation with the zine 
sulfate and sodium hydroxide reagents. 
Shorter periods were found to give 
incomplete fermentation, while longer 
exposure either returned glucose or 
caused some of the galactose to dis- 
appear. With each new yeast prepa- 
ration, a glucose blank of proper con- 
centration was run in order to 
demonstrate complete fermentation 
by the technique employed. A curve 
of copper reduction by galactose was 
prepared from known concentrations 
of pure galactose. Except in the case 
of the most dilute solutions, the re- 
dueing value of galactose was found 
to be 0.8 that of glucose. 

An unsatisfactory attempt was made 
to prepare in large quantity a stable 
galactose-adapted strain of yeast 
which would remove galactose as 
efficiently as. the original yeast re- 
moved glucose. Despite failure from 
the quantitative viewpoint, experi- 
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ments with small amounts of such 
adapted yeast suggested little likeli- 
hood that the reducing substance left 
after glucose fermentation was other 
than galactose. Absolute identifiea- 
tion of the nonfermentable reducing 


substance was, therefore, never made. 


OBSERVATIONS 

Krom the four experiments shown 
in Tabie I the following conclusions 
are suggested. The patient, Shirley 
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to a level distinctly above the initial 
concentration. 

2. When smaller amounts (0.2 to 
0.45 Gm. per kilogram) of potential 
galactose are fed as cow’s milk with 
or without added lactose, the highest 
galactose concentrations in the blood 
are again noted at approximately one 
hour. In two of three observations, 
reciprocal relationship between glu- 
cose and galactose was also observed. 
In the third experiment, the timing of 


THREE HOUR TEST OF 





GALACTOSE TOLERANCE 
(1.75 GM./KG.) 
SHIRLEY H.—NORMAL INFANT 








HOURS | 















H., aged 24% years, weight 7.7 kilo- 
grams, had been receiving strepto- 
mycin 0.5 Gm. b.i.d. for tuberculosis 
of tracheobronchial glands. 

1. When a large amount (1.75 Gm. 
per kilogram) of galactose is fed in 
the absence of other food, the fasting 
blood sugar level approximately 
doubles in one hour, due entirely to 
rise in galactose, the true glucose 
actually falling slightly during this 
interval. Then as galactose falls dur- 
ing the next two hours, glucose rises 


Fig. 3 


the sampling could have masked such 
a relationship if it is postulated that 
the galactose concentration was 
already falling at one hour, as was 
actually noted to occur in Experi- 
ment 1. 

3. When milk feedings are repeated 
every three to four hours, there are 
usually easily detectable quantities of 
galactose in the blood. 
feeding 


4. Under such ordinary 


conditions galactose varies from zero 
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TABLE I. DETERMINATION OF THE RANGE OF GALACTOSE CONCENTRATIONS IN CAPILLARY WHOLE 
BLoop IN A NORMAL OR NEARLY NORMAL INFANT RECEIVING REGULAR MILK FEEDINGS 


REMOVED BY | 





LEFT BY YEAST, L.E., 





TOTAL SUGAR | YEAST LE., | “GALACTOSE” 
AS AS GLUCOSE| “TRUE GLU-| —AS AS 
| GLUCOSE | +GALACTOSE | COSE” | GLUCOSE | GALACTOSE 
Be Ce MG./100 ML. ; - 
Experiment 1 ; Se ae ae ae 
Feeding — 75 ml. whole cow’s milk 
(0.2 Gm./kg. galactose) 
Before feeding 75.5 79.9 57.8 17.7 22.1 
After 20 min. 85.5 89.9 67.8 17.7 22.1 
After 40 min. 85.5 91.7 61.7 23.8 30.0 
After 60 min. 87.5 89.0 81.0 6.5 8.0 
After 90 min. 93.2 97.6 75.5 17.7 22.1 
After 120 min. 93.2 97.6 75.5 17.7 22.1 
After 150 min. 79.5 83.9 61.8 17.7 22.1 
After 180 min. 83.5 90.9 53.4 30.1 37.5 
Experiment 2 
Feeding — 120 ml. whole cow’s milk 
(0.3 Gm./kg. galactose) 
Before feeding 79.9 84.5 61.4 18.5 23.1 
After 30 min. 85.5 90.4 66.8 18.7 23.6 
After 60 min. 76.9 82.8 53.5 23.4 29.3 
After 90 min. 74.0 79.1 56.0 18.5 23.1 
After 120 min. 73.0 75.8 61.8 11.2 14.0 
After 150 min. 76.0 78.8 64.8 11.2 14.0 
After 180 min. 75.5 78.3 64.3 11.2 14.0 
After 210 min. 75.5 78.3 64.3 11.2 14.0 
After 240 min. 73.0 75.8 61.8 11.2 14.0 
Experiment $3 
Feeding = 100 ml. whole cow’s milk + 
3 Gm. lactose 
(0.45 Gm./kg. galactose) 
Before feeding 77.0 79.8 65.7 11.3 14.1 
After 1 hr. 127.0 131.9 108.4 18.6 23.5 
After 2 hr. 80.0 80.0 80.0 0.0 0.0 
After 3 hr. 77.5 77.5 77.5 0.0 0.0 
After 4 hr. 76.0 76.0 76.5 0.0 0.0 
Experiment 4 
Galactose tolerance test, 
1.75 Gm./kg. galactose 
Before feeding 71.0 73.7 59.8 11.2 13.9 
After 1 hr. 133.0 155.5 43.0 90.0 112.5 
After 2 hr. 117.0 130.4 63.5 53.5 66.9 
After 3 hr. 100.0 104.7 81.3 18.7 23.4 
to 41 per cent of the total sugar The observations in Table II 


found in the blood. 

From the observations on eight 
different near-normal infants (Table 
IT), all on regular milk (lactose) 
feedings, it was again demonstrated 
that considerable galactose (as much 
as 40 per cent of the total sugar) may 
be expected shortly after a feeding, 
whereas three to four hours later it 
may have completely disappeared. 


demonstrate that the normal infant 
not receiving lactose-containing food 
has no demonstrable galactose in his 
In the infant with the specific 


defect in metabolizing galactose, 


blood. 
small amounts of galactose could, 
however, be demonstrated, suggesting 
the possibility of galactose formation 


from glucose. 
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TABLE LI, 
WHOLE 


INFANT 


BLoop 


DETERMINATION 
VENOUS SERUM IN 


AND 


AGE 
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REGULAR MILK FEEDINGS 


DIAGNOSIS 


Determinations made shortly after feeding 


Linda W. 


Michael W. 


Sherman J. 
Bonnie F. 
James P. 


Lloyd W. 


7 mo. 


3 mo, 


+ mo. 
+ mo. 

mo, 
1% mo. 


Determinations made about 3 hours after feeding 


Donald P. 


Lena K. 


Determinations on 


TABLE III. 
WHOLE 


INFANT 
Geoffrey G. 
Baby R. 
Ronald L. 


Robert T. 


TABLE IV. 
WHOLE 


INFANT 


James S, 


Gwendolyn G, 


Laritta [. 


Gary 38. 


Lilly 8S. 


* Dextrose- 


BLOOD IN 





10 mo. 
2 mo. 


DETERMINATION OF THI 
NONACUTELY ILL 


AGi 


+ mo. 


Newborn 


1 


» mo, 


1 mo. 


DETERMINATION OF 
INFANTS TREATED FOR DIARRHEA BY STARVATION OR UNDERFEEDING 


BLOOD OF 


AGI 


+ mo. 


+ mo, 


mo, 
2% mo. 
3 mo. 
4 mo. 


2 mo. 


Amigen-Salt. 


INFANTS 
Foop 


RECEIVING No 


TRUE 
GLUCOSE 
MG./100 ML. 


GALACTOSE 


a §45.7 {31.3 
Umbilical hernia 165.8 113.0 
Wot 55.3 {26.0 
Cleft palate < ; 
mott paints 147.8 131.9 
G. U. anomaly 55.3 26.0 
Cleft palate 34.6 26.0 
Jaundice 51.2 31.0 
Hemangioma 68.3 3.9 
G. U. anomaly 63.0 0.0 
Cleft palate 54.9 3.9 

venous serum. 
RANGE OF GALACTOSE CONCENTRATION 


MILK OR 


TRUE 





CONCENTRATIONS IN 
"ANTS RECEIVING 


CAPILLARY 


GALACTOSE . 100 
TOTAL 


§40.5* 
116.5 

{32.0* 
140.0 

32.0" 
37.0 
38.2 
5.4 


0.0 
6.6 


S IN CAPILLARY 


LACTOSE-CONTAINING 


iALACTOSE 
mae 





( 
GLUCOSE | GALACTOSE wt 100 
DIAGNOSIS ~ MG./100 ML. —— 
Allergy (on Nutramigen 45 : 0.0 0.0 
Diabetic mother 0.0 0.0 
Bronechiolitis (on Mull 0.0 0.0 
Sov ) 

Galactosemia (on Mull 29.2 7.8 21.0 
Soy 59.1 3.9 6.3 
82.0 3.9 4.0 
63.7 13.5 17.5 

THE RANGE OF GALACTOSE CONCENTRATIONS IN CAPILLARY 


TIME 

On admission after 1.V. 

glucose 
After 12 hr. starvation. 
Ist day on D.A.S.* 
2nd day on D.A.S. 
Srd day on D.A.S. 
On Alacta + D.A.S. 
On Alacta 
On Alacta 
On Alacta 
On D.A.S. 
On lactic acid milk 
On lactie acid milk 
On lactie acid milk 
On lactic acid milk 
On lactie acid milk 
On lactic acid milk 
On lactic acid milk 
On lactic acid milk 
On Alacta 
On lactic acid milk 
On lactic acid milk 
On D.AS. 


TRUE 
GLUCOSE | GALACTOSE |— 
MG./100 ML. 





230.0 37.5 
80.0 16.3 
106.1 3.9 
87.5 0.0 
71.5 0.0 
59.5 13.5 
71.0 3.9 
74.0 13.5 
71.6 3.9 
pS Fw 0.0 
45.7 7.8 
48.5 0.0 
63.0 7.8 
49.6 3.9 
63.6 7.8 
37.2 0.0 
0.0 25.0 
54.9 7.8 
54.9 3.9 
20.0 30.0 
26.5 22.0 
22.2 7.8 


GALACTOSE 


100 
TOTAL 


16.3 


0.0 
100.0 
12.4 
6.6 
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The observations in Table IV 
demonstrate that infants during 
periods of diarrhea and underfeeding 
ean develop severe hypoglucemia 
while still showing normal or even 
high coneentrations of galactose. In 
some instances the total sugar found 
would seem to have ruled out hypo- 
glycemia until separation of the two 
sugars demonstrated marked reduc- 
tion of glucose. 
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The data in Table V confirm the 
findings of others, as reported in the 
literature,*"° that when the clinical 
picture of “galactosemia” is present, 
the standard test dose of galactose, 
1.75 Gm. per kilogram, leads to much 
higher and longer sustained blood 
galactose concentrations than in nor- 
mal subjects and that true hypoglu- 
cemia may develop during the inter- 
yal of hypergalactosemia. 
































MG./100 ML 250 
250 
| 
200 
FIVE HOUR TEST OF 
GALACTOSE TOLERANCE 
L (1.75 GM/KG.) 
ROBERT T. —"GALACTOSEMIA” 
sol 2-10-53 
150 
{ 
100 
90} 
80 
70 
60 
50 
40 
30 BLOOD GLUCOSE 
on a ee . 
10 —o 
° P , 
HOURS \ 2 3 © 5 
Fig 
TABLE V. GALACTOSE TOLERANCE TEST ON RoBert T., AGED 3 Mo. (GALACTOSEMIA), 1.75 
GM./Ke. GALACTOSE AFTER EXTENDED NONLACTOSE (MULL-Soy) Diet 
TOTAL SUGAR 
AS GLUCOSE TRUE GALACTOSE 
AS GLUCOSE | + GALACTOSE GLUCOSE GALACTOSE TOTAL 100 
nme: FY, 
Before feeding 43.0 isan a 43.0 0.0 0.0 
After % hr. 126.0 148.0 38.0 110.0 74.3 
After 1 hr. 181.0 225.5 39.0 177.5 78.8 
After 2 hr. 246.0 272.5 42.0 250.5 92.0 
After 3 hr. 208.0 253.4 27.0 226.4 89.5 
After 4 hr. 165.0 197.9 34.0 163.9 82.7 
After 5 hr. 136.0 166.0 16.0 150.0 90.0 
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SUMMARY AND CONCLUSIONS 


In a number of near-normal and 
sick infants under a variety of cir- 
cumstances in regard to feedings, 
determinations were made of the total 
“true” blood sugar by the Somogyi 
method of protein precipitation with 
zine both before and after fermenta- 
tion by veast. In this way glucose and 
galactose were separated. From such 
studies it was coneluded that: 

1. Under ordinary conditions of 
milk feedings in near-normal infants, 
as much as 40 per cent of the blood 
sugar may be galactose. 

2. When unusually large amounts 
of galactose are fed to such infants, 
e.g., 1.75 Gm. per kilogram, a blood 
sugar curve very similar to that seen 
in a normal glneose tolerance test re- 
sults, with the exception that the rise 
of sugar is due entirely to galactose. 
During the early rise of galactose, 
glucose may fall and then rise later 
as galactose falls. 

3. In essentially normal infants re- 
ceiving no lactose or galactose-con- 
taining food, zero values for galactose 
and normal values for glucose may be 
expected. 

4. In infants with galactosemia, re- 
ceiving lactose or galactose feedings, 
abnormally high values of blood galac- 
tose are to be expected, and if galac- 
tose and glucose @re not separately 
determined, hypoglucemia may escape 
detection. The presence of small 
amounts of galactose in the blood of 
such infants when not receiving lac- 
tose or galactose-containing food sug- 
gests formation of galactose from glu- 
COSE. 

5. In infants with diarrhea, when 
fed milk after a period of starvation 
or nonmilk feeding, hypoglycemia may 
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also escape detection unless glucose 
and galactose are individually deter- 
mined. The frequent high blood 
galactose values seen in such infants, 
even while underfed, suggest tempo- 
rary partial “galactosemia,” perhaps 
the result of illness and milk depriva- 
tion. 
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ACUTE POLIOMYELITIS 





A CLINICAL AND STATISTICAL Stupy or 263 Cases 


Emit Situ, M.D., Irwin L. Harris, M.D., anp Puinir Rosensiatrt, M.D. 
BrooKYLN, N. Y. 


N ANY disease of uncertain course 

and without specifie eure, evalua- 
tion of clinical results must be viewed 
Polio- 
myelitis has been known in medi- 
val literature for over 110 years’; its 
epidemic character was first enuncei- 
ated in 1890 by Medin? in Sweden. 
The virus etiology was suggested by 
Landsteiner and Popper* over forty 
years ago. A multitude of reports 
cover the intervening period up to the 
present, and it has become increasingly 
clear that in recent years figures on 
mortality and morbidity have gener- 
ally been in agreement in most sections 
of the United States despite various 
It is well known 
that epidemies differ in severity from 
year to year, even month to month in 
the same epidemic. The purpose of 
this paper is to present a clinical 
analysis of closely observed cases, to 
point out certain features of bulbar 
poliomyelitis, and to evaluate the re- 
sults of therapy. 7 


with close objective scrutiny. 


regimes of therapy. 


METHODS AND MATERIALS 


Three hundred thirty-four patients 
with poliomyelitis were admitted to 
Kingston Avenue Hospital during the 
summer and fall of 1950, whereas over 
1,000 cases were seen the previous year. 
This smaller number offered a better 


opportunity for close clinical observa- 


From the Communicable Disease Service 
and Department of Laboratories, Kingston 


Avenue Hospital, a unit of the Kings County 
Medical Center. 

Read at the Clinical Conference, Kingston 
Avenue Hospital, March 5, 1953. 





tion and more accurate analysis of 
data than was possible with a larger 
series. We are reporting on 263 pa- 
tients in the 1950 epidemic, all of 
whom were seen by one or more of the 
authors during the acute phase of the 
Spinal fluid 


disease. examinations 


were done on all cases. Upon termina- 
tion of the acute phase, all patients 
were examined by one of two ortho- 
pedists on the staff of the hospital, and 
during the acute phase all diagnoses 
were confirmed by an attending neu- 
rologist. After consultation with the 
attending orthopedist, patients were 
either discharged home to the care of 
their private physician, referred for 
follow-up in orthopedic clinics, or 
transferred to orthopedic hospitals for 
rehabilitation. In accordance with our 
classification of the disease, nonpara- 
lytic and ‘‘mild’’ cases were sent home. 
Each chart was carefully scrutinized 
and evaluated as to the accuracy of 
objective findings. Our plan was to 
cover the peak months of the epidemic, 
August, September, and October, in- 
cluding the last week in July since 
the incidence appeared to rise sharply 
at that time. The remainder of the 
334 patients were seen early in July 
or late in the fall when the incidence 
was not at its peak. 


DEFINITION OF TERMS 


The nomenclature of the various 
forms of poliomyelitis remains a con- 
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fusing subject. This is not surprising 
when one considers the haphazard na- 
ture of the central nervous system in- 
the 
pathogenesis, the many strains of virus 


volvement, varying concepts of 
known to produce the disease, and the 
unpredictability of the outeome. 
There is good evidence to show that 
the re- 


sult 


manifestations of the disease 


from nervous system invasion. 
Cranial nerve nuclei, the reticulum of 
the brain, anterior, lateral, and pos- 
terior horn cells, as well as the sympa- 
thetic ganglia, may all be involved in 
a given patient, hence a considerable 
degree of overlap is necessarily present 
in every classification of this disease. 
In order to have statistical meaning 
for comparison we have borne in mind 
the classifications used by others and 
have analyzed our eases according to 
predominance of signs and symptoms. 
Our after 


Grulee,* and is as follows: 


classification is modified 


I. Nonparalytic Poliomyelitis: Patients 
with evidence of central nervous system 
paralysis. Usually 


involvement without 


with positive spinal fluid findings. 
II. Paralytic Poliomyelitis: 

A. Sp nal 

involvement of the cervical, thoracic, 


Poliomyelitis: Patients with 


or lumbosacral cord with paresis or 


JOURNAL 





PEDIATRICS 


OF 


Patients with 
of 


nerve nuclei arising from the medulla 


B. Bulbar Poliomyelitis: 


evidence of involvement cranial 


(bulb)—IX, X, XI, XII, and/or in 
volvement of the vasomotor and re 
spiratory centers, There were thirteen 


the medulla and 


spinal cord (bulbospinal), and these 


cases involving 


were grouped under the bulbar head- 


irg. 

C. Polioencephalitis: The chief mani- 
festations in this group include in- 
volvement of cranial nerve nuclei 


arising outside the medulla, notably 
the seventh cranial nerve; also, there 
are predominant encephalitic symp- 
lethargy, tremors, 


irrationality, 


toms including 


hallucinations, coma, 


and extreme apprehension. 


Spinal poliomyelitis is further sub- 
divided as follows: 

I. Mild: Includes minimal isolated muscle 
weakness. All such cases were discharged 
home to be followed by their private 
physicians or in orthopedic clinics. 


II. Moderate: Includes weakness of two 
limbs. 

III. Moderately Severe: Includes flaccid 
paralysis of one limb with or without 
isolated muscle weakness elsewhere. 

IV. Severe: Includes flaccid paralysis of 
two limbs, with or without isolated 


muscle weakness elsewhere. 


V. Very Severe: Includes flaccid paralysis 


paralysis. of three limbs, or respiratory muscle 
Taste I. Ace RELATED TO SEVERITY OF SPINAL POLIOMYELITIS 
AGE AGE AGE AGE AGE AGE AGE AGE AGE 
NO. 0-6  6™MO. 9.5 5-10 10-15) 15-20 20-30) 30-40) 40-50)! AGE 
CASES MO. 2 YR. YR. YR YR. YR. YR. YR. YR. 50+ 
Total 263 l 17 60 85 44 25 17 10 3 ] 
Spinal 132 0 16 35 42 13 14 7 4 1 0 
Class I 
Mild 18 0 l 7 a) } 0 l 1 0 0 
Class II 
Moderate 68 0 13 14 1 7 9 } 1 0 0 
Class IT] 
Moderate, severe 15 0 l 7 6 1 0 0 0 0 0 
Class IV 
Severe 20 0 l 4 6 1 4 2 1 1 0 
Class V 
Very severe 11 0 0 } 4 1 l l 1 0 0 
Spinal poliomyelitis is subdivided into five classifications. See text for definitions of this 


classification 
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paralysis (diaphragmatic, intercostals, 


and abdominals). 


The patients in subdivisions II to V 
upon discharge were sent to orthopedic 
hospitals for rehabilitation. 


INCIDENCE OF FORMS OF POLIOM YELITIS 


No. Per 

Cases Cent 
Nonparalytic 71 26.9 
Encephalitie 22 8.3) 907 
Bulbar 38 —s 
Spinal 132 50.4 


SIGNS AND SYMPTOMS 


Fever and lethargy were present in 
almost all eases, although not noted as 
Constipation was present in 
most of the patients and was in some 
-ases extremely troublesome. In order 
of frequency we noted the following 
common complaints: headache, muscle 
pain, nausea or vomiting, stiff neck, 
stiff back, dromedary fever, arterial 
tenderness, generalized weakness, dys- 
phagia, nasal voice. Uncommon or oc- 
easional complaints included hoarse- 
ness, aphonia, diplopia, syneope, stra- 
bismus, delirium, tremors, nystagmus, 
dyspnea, and diarrhea. 


such. 


ONSET AND FEVER RELATED TO SEVERITY 
OF DISEASE 

An attempt was made to correlate 
the onset of the disease with its sub- 
sequent development. It 
that the length or severity of the pro- 
dromal stage as evidenced by fever, 
malaise, headache, or upper respira- 
tory symptoms relation to 
either the final form taken by the dis- 
ease or to the severity of paralytic 
In other words, prolonged 


was found 


bore no 


sequelae. 
and severe prodromals could eventu- 
ate with mild or nonparalytic polio- 
myelitis, whereas paralytic poliomye- 
litis not infrequently appeared with- 
out any prodromata. 
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This fact has been known for a long 
time. West® in 1913 stated that para- 
lytie poliomyelitis was not uncommon 
in a child who seemingly was well the 
day before. It was his impression that 


such children probably had a_ low- 
grade temperature not apparent to the 
parents. In our series, twenty-one, or 
16 per cent, of patients with paralytic 
poliomyelitis had no fever at all, either 
at time of onset or during the entire 
hospital stay. In addition there was 
no direct correlation between fever at 
time of onset and the type or severity 
of the disease. In the average case, 
where present, fever lasted for five to 
seven days. Prolonged temperature, 
in our experience, signified disturbance 
of the heat-regulating center and con- 


sequent encephalitiec involvement. 


SPINAL FLUID 


We consider up to 10 cells per cubic 
millimeter in the spinal fluid a normal 
finding. In our patients, the cell count 
ranged on admission from 0 to over 
1,000 cells. Over 60 per cent of the 
vases had a leukocyte count between 
10 and 200 with the greatest number 
in the 50 to 100 cell count range. O 
easionally, early in the disease, poly 
morphonuclear predomi- 
nated. Approximately 5 per cent of 
our 263 patients had no pleocytosis on 
admission. This with the 
findings of Nicholls* who, in a study 
of 320 cases over a five-year period, 
found a normal spinal fluid cel] count 
in 13.8 per cent of her patients. 


leukocytes 


compares 


In the majority of our patients the 
spinal fluid protein values ranged be- 
tween 40 and 100 mg. per cent. 

We found no correlation between 
the severity of the disease, or of its 
form, with either the amount of spinal 








fluid protein or with the cell count in 
the spinal fluid. The outcome like- 
wise bore no relation to these findings. 
In other words, neither the spinal fluid 
cell count nor the protein values on 
admission spinal tap had any prognos- 
tie value. 
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AGE, SEX, COLOR 
Our figures coincide with those of 
others in that the peak age incidence 
is in the 5- to 10-year-old group. This 
group represented about 32 per cent 
of our eases; the 10- to 15-year-old 
children represented about 17 per cent. 


SPINAL FLUID CELL COUNT IN POLIOMYELITIS 
(ALL TYPES) 








TasLe Il. Sprnat FLurm CeLtt Counts In RELATION TO SEVERITY OF POLIOMYELITIS 


10 50 100- 


CELL COUNT 10 50 100 150 
Nonparalytic 15 2n 6 
1. Mild 2 6 4 2 
2. Moderate 7 12 20 10 
3. Moderate-severe t 1 2 
4. Severe 1 2 1 5 
5. Very severe 1 3 2 
Bulbar encepha 5 8 4 

litie 
Deaths 1 2 3 


PERIPHERAL BLOOD COUNT 


Leukocyte counts ranged between 
5,000 and 16,000 cells per cubic milli- 
meter with the majority of counts 
under 10,000. The differential count 
was normal in almost all cases. Where 
extreme leukocytosis or granulocytosis 
occurred, a complication was suspected 
or the presence of a disease other than 
poliomyelitis. 





) 250- | 300- | 400- | 500 1 
500 | 1,000 | 1,000 


150 200 
200 250 300 400 


11 1 2 2 5 1 
1 3 

9 8 4 4 6 6 

1 3 1 2 2 

2 2 2 1 1 

2 1 1 

1 3 1 

2 5 2 1 2 1 


Our youngest patient in the series was 
3 months of age who died of rapidly 
ascending paralysis, and the oldest pa- 
tient was a 58-year-old man who died 
of bulbar involvement. 

It has been stated and generally 
agreed that poliomyelitis is showing 
an increasing incidence in the older 
age groups. In Massachusetts, Horton 
and Rubenstein’ noted that the peak 








in seit aie. 
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age ineidence in 1910 was in the 1- to 
5-vear-old group, but that thirty vears 
later, in 1940, this had shifted to the 
5- to 9-year-olds. Dehn,* in Cleveland, 
reported the peak age incidence in the 
5- to 9-year-old group, and also that 
over 15 


the incidence those 


years of age had more than doubled. 


among 


Despite these findings, it is our feel- 
ing that the shift of the disease to 
groups is 


older age more apparent 


than real. This opinion is based upon 
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POLIOMYELITIS 


Similarly, 35.3 per cent of the 20- to 
30-year-old group and 30 per cent of 
the 30- to 40-year-old group are non- 
paralytie in our series. Consequently, 
it is easy to see how, before spinal 
puncture became a simple and estab- 
lished procedure, the diagnosis of poli- 
omyelitis would not be made in non- 
paralytie poliomyelitis, hence eliminat- 
ing this segment of cases from the 
over-all totals. 
lytie cases occur in older age groups, 


Sinee these nonpara- 








AGE INCIDENCE 

60. 3 
NUMBER ° 
or 60. : 
CASES : 
40. : 
20, 

rem 6-2 25 SOD WS 1 

AGE G 

Fig 


TABLE III. CORRELATION OF INCIDENCE OF 


5-20 20-30 30-40 40-50 ‘50+ 
ROUPS 


9 


VARIOUS TYPES OF POLIOMYELITIS TO AGE 


AGE AGE AGE AGE | AGE AGE AGE | AGE AGE | AGE 

0-6 |6mMo.-| 2-5 | 5-10 | 10-15) 15-20! 20-30) 30-40} 40-50) 50+ 

NO. MO. | 2 YR. YR. YR. YR. YR. YR. YR. YR. YR. 

CASES N % % % % % %X % % % 
Nonparalytic 71 0 1.4 14.1 35.2 33.7 3 8.5 4.1 0 0 
Spinal 132 0 12.1 26.5 318 9.8 ).6 5.3 3.1 0.8 0 

Bulbar 38 2.6 0 18.4 29 2.6 23.7 10.5 5.3 5.3 2.6 
Encephalitic 22 0 0 36.4 31.8 27.3 0 0 4.5 0 0 

Total 263 0.4 65 22.8 32.3 16.7 9.5 6.5 3.9 1 0.4 


the fact that physicians are much more 
aware of poliomyelitis today than ever 
before and diagnosis, especially of the 
nonparalytie cases, is made more often. 
It is to be noted (Table IV) that 94 
per cent of all cases in the 6-month to 
2-year-old group are spinal cases with 


paralysis or muscle weakness. Diag- 


nosis is relatively easy in this group. 
On the other hand, 54.5 per cent of all 
patients in the 10- to 15-year-old group 
are nonparalytie. 
group is 


Diagnosis in this 


relatively more difficult. 





the incidence of poliomyelitis in past 
studies was far lower than it should 
have been with more accurate diagnos- 
tic measures and better physician 
awareness. 

Table III further substantiates the 
opinion that there is increased recog- 
nition of nonparalytic poliomyelitis in 
the older age groups. Note that 68.9 
per cent of the nonparalytic cases fell 
in the combined 5- to 10- and 10- to 15- 
year-old groups. It is our considered 
opinion, therefore, that the age inci- 
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dence of poliomyelitis has not changed, 
but that increased awareness of the 
disease has enabled us to recognize the 
symptom complex in the older age 
groups. 

The sex incidence in this series coin- 
cides with that of others, males being 
affected predominantly in a ratio of 
2:1. Although the disease is con- 
sidered to be rare in Negroes, 9.5 per 
cent of our patients were of this race. 
This compared with a total Negro pop- 
ulation in Brooklyn of 7.6 per cent in 
1950.° 


TABLE IV. COMPARISON OF SPINAL AND 
Eacuw AG 

0-6 6 MO. 2-5 5-10 

Age MO. 2 YR. YR, YR. 

Total cases l 17 60 5 

Spinal 0 16 35 42 
94% 58.3% 419.4% 

Nonparalytie 0 l 10 25 
6% 16.6% 29.4% 
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older age groups, the death rate was 
higher than would be expected accord- 
ing to the ease incidence. 

These figures suggest that the 10- to 
15-year-old patients are better able to 
tolerate the disease than older age 
groups. At the same time the progno- 
sis in the older age groups is poor. 
This impression must, however, remain 
doubtful since the series of cases is too 
small to justify definitive conclusions. 


BULBAR POLIOMYELITIS 
The highest mortality in poliomye- 
litis lies in this group. We had thirty- 


NONPARALYTIC POLIOMYELITIS AFFECTING 
E GROUP 
40-50 50+ 


10-15 | 15-20} 20-20 | 30-40 


YR. YR. YR. YR. YR, YR. 

44 25 17 10 3 1 

13 14 7 t 1 0 
29.5% 56% 41.1% 40% 33.3% 

24 2 6 3 0 0 
54.5% 8% 35.3% 30% 


TASLE V. INcipence or Tuirty-EigGut CASES oF BULBAR POLIOMYELITIS IN 1950 EPIDEMIC 
0-6 6 MO 9.5 5-10 10-15 15-20 20-30 30-40 40-50 50+ 
Age MO, 2 YR. YR. YR. YR. YR. YR. YR. YR. YR. 
Deaths l 6 5 3 2 2 1 
Survivals 7 5 $ 1 
Incidence 2.6% 18.4% 29% > 6% 23.7% 10.5% 1.3% 5.3% >. 6% 
Encephalitic cases are not included 
TaBLe VI. MortTauity py MontTH 
DEATHS SURVIVALS TOTAL % DEATHS 
August 12 4 16 75 
September 5 9 14 36 
October } Lf Ss 50 


Total bulbar mortality 55% 
Bulbar and polioencephalitis mortality 35%. 


MORTALITY STATISTICS 

Our figures reveal that 29 per cent 
of all deaths in this series occurred in 
the 5- to 10-year age group, which is in 
direct. proportion to the incidence of 
eases in this group (32 per cent). 
However, the 10- to 15-year age group 
with a ease incidence of 17 per cent ac- 
counted for only 5 per cent of deaths 
In the succeeding 


in the entire series. 





eight true bulbar patients according 
to our classification, and twenty-two 
polioencephalitie cases, making a total 
of sixty falling into this combined 
group. 

It is extremely difficult to compare 
figures because classifications vary 
greatly from one clinic to another. As 
an example, a Minnesota group’ in 
1947 discussed 183 cases of bulbar poli- 
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omyelitis, breaking them down into 
five sub groups. The mortality varied 
from 5 per cent where only cranial 
nerves were involved to 83 per cent 
where the circulatory center was af- 
fected. The over-all mortality, in this 
series, was 30 per cent. 

Grulee™ in 1948 reported a 25 per 
cent mortality in bulbar cases. West 
and Bower” in 1949 reported 129 bul- 
bar cases also with a 30 per cent over- 
all mortality. In our bulbar cases the 
mortality rate is 55 per cent with ex- 
clusion of those showing encephalitic 
involvement. With the latter in- 
cluded, the mortality rate is 35 per 
cent, which is essentially similar to the 
figures cited above. 

The survival rate of males to females 
was 7:1. It appeared that the mor- 
tality rate inereased with age; the 
younger the patient the better his 
chance of surviving bulbar poliomye- 
litis. Interestingly enough the mor- 
tality rate varied with the month. 
Any kind of treatment would have 
looked better in September when the 
mortality was lowest than in August 
or October, yet treatment was stand- 
ardized in all cases. Generally when 
death came it usually struck swiftly, 
within forty-eight hours after admis- 
sion of the patient to the hospital. 
Two of our patients were tracheoto- 
mized to no avail. All twenty-two en- 
cephalitie cases survived. 


MANAGEMENT OF POLIOMYELITIS 


Although it is not the primary pur- 
pose of this paper to diseuss in detail 
the therapy of poliomyelitis, the fol- 
lowing is a brief résumé of the rou- 
tines used in the 1950 epidemic at the 
Kingston Avenue Hospital : 


I. Spinal Poliomyelitis —The acute 
spinal poliomyelitis patients were easy 





to manage. As soon as they were ad- 
mitted to the wards they were put to 
bed on a hard mattress. If they com- 
plained of pain or spasm, Priscoline 
was given every three hours during 
the day ard every four hours during 
the night. according to a dosage sched- 
ule previously deseribed.’* ***5 The 
standard hospital diet with the usual 
vitamin supplement was used rou- 
tinely. Urinary retention was treated 
by catheterization twice daily or with 
Furmethide. Constipation was _ re- 
lieved with daily enemas. As soon 
as these patients became afebrile and 
free of subjective pain and spasm, they 
were sent home or to orthopedic hos- 
pitals. 


II. Bulbar Poliomyelitis—Patients 
who were unable to swallow, either be- 
cause of partial or complete palatine 
or glossopharyngeal paralysis, were 
treated in the following manner: The 
patients were put to bed in the prone 
position upon a hard mattress. They 
were held in this position by chest 
jackets, the straps of which were at- 
tached to the foot of the beds. The 
foot ends of the beds were elevated 
about two feet making an angle of 
about 30 degrees. If the patients were 
restless and insisted on turning from 
side to side, the wrists were padded 
with cotton and were attached to the 
sides of the beds. These postures were 
maintained to assist bronchial drain- 
age.’° If the mucus was thick and did 
not drain freely, the mouths of the pa- 
tients were irrigated and gently suc- 
tioned.* Five ounces of a 5 per cent 
glucose in saline solution at body tem- 
perature was introduced by rectum ev- 
ery four hours by means of a funnel 
and catheter. In addition to the rectal 
feeding, fluids were given either by 
hypodermoclysis or by the intravenous 
route so that a total of 2,000 c.c. of 
fluid was given daily. Nasal gavage 
was not begun until the temperature 
subsided. Regardless of the age of the 
patient, the amount of feeding given 
in the first gavage did not exceed 2 
ounces, because the patients frequently 
vomited the first feeding introduced in 


*In 1952 Tryptar Aerosol was used to 
liquefy thick mucoid secretiogs. 
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this manner. The amounts were gradu- 
ally inereased until a maximum of 8 
ounces every four hours was reached. 
The gavage feeding consisted of 8 
ounces of milk, 2 ounees of sugar, and 
one egg, plus the standard daily vita- 
min requirements. Penicillin was used 
prophylactically and oxygen therapy 
whenever necessary. Priscoline was in- 
troduced slowly, beginning with the 
afebrile period. 


III. Respiratory Muscle Paralysis. 
The indication for placing a patient in 
the respirator is a diminution of the 
vital capacity. The most practical 
method of recognizing diminished vital 
capacity is through the use of the 
counting test..* The average patient 
ean count fifty or more during the 
expiratory phase of the respiratory 
eyele. Whenever the tonus of the 
respiratory muscles is lowered, as is 
the case in poliomyelitis, the vital ca- 
pacity of the lungs is diminished, and 
the patient is able to count fewer num- 
bers during the expiratory phase. 
When the patient is able to reach only 
the number 3 during the expiratory 
phase, he is in need of artificial respira- 
tion in the respirator. The crucial test 
as to whether the patient belongs in 
the respirator is his ability to breathe 
synchronously with the machine. As 
soon as the patient is successfully 
placed in the respirator he becomes a 
nursing problem under medical super- 
vision. 

The average negative pressure main- 
tained in the respirator was 12 to 15 
em. of water.’ The respiration rate 
was set at 18 to 22 cycles per minute. 
The patients were routinely given a 
high calorie diet with the usual vita- 
min supplement. Penicillin was ad- 
ministered prophylactically and Pris- 
coline was used routinely for ischemic 
pain and muscle spasm. Urinary re- 
tention was relieved by catheterization 
or Furmethide. 

Improvement in muscle tonus and 
vital capacity was tested periodically 
by the counting test. The last number 
reached was noted, and as muscle tonus 
improved and the vital capacity in- 
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creased, the patients were able to count 
more numbers during the expiratory 
phase. When the vital capacity reached 
approximately one-half normal, the pa- 
tients were asked to cough. When they 
could cough they were removed from 
the respirators and observed carefully 
for cyanosis, excessive perspiration, the 
use of the accessory muscles of respira- 
tion, or somnolence. In the absence of 
these signs they were sent to con- 
valescent wards. On the other hand, 
when they were able to breathe with- 
out effort, but could not eough, they 
were kept in the respirators eight out 
of every twenty-four hours until such 
time as they regained the ability to 
cough. 
COMMENTS ON MANAGEMENT 

The use of Priscoline in the flushing 
dose offered relief of pain and spasm 
in the great majority of cases. When 
Priscoline was ineffective, hot packs 
did not bring dramatie relief either. 
The reason for this is not difficult to 
understand. Priscoline or hot packs 
appear to relieve pain by producing 
vasodilatation and increasing the blood 
flow to ischemic or relatively ischemic 
parts. The pain when relieved is an 
ischemic pain.** However, when these 
measures fail to relieve pain, involve- 
ment of sensory nuclei must be present. 
This pain can only be relieved by mea- 
sures which block sensory impulses. 
The sensory fibers terminate in centers 
within the spinal cord in the cervical 
and lumbar segments so close to the 
lateral and anterior motor horn cells 
that involvement of the latter is almost 
invariably associated with involvement 
of the sympathetic or sensory centers.*® 
In our series, there were four patients 
who obtained relief from pain only by 
the use of codeine. 

During the month of August there 
was little need for Priscoline since 
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most of the patients did not seriously 
complain of pain or musele spasm. In 
September and October, however, 
Priscoline was used extensively. 

Furmethide was used in selected 
cases to Manage urinary retention with 
fair results. 

Constipation was present in almost 
all spinal cases and presented a serious 
problem. Very often manual removal 
of fecal impactions was necessary. 

DISCUSSION 

Tracheotomy presents a controver- 
sial matter in the management of bul- 
bar poliomyelitis. Galloway and Sei- 
fert?° fifteen 
tracheotomized patients over a two and 


reported consecutive 
one-half year period with no deaths. 
These startling figures have not been 
Our experi- 
ence at the Kingston Avenue Hospital 


corroborated by others. 


has been generally disappointing with 
this mode of treatment. 

If the only difficulty in bulbar polio- 
myelitis were in the establishment of 
an airway, tracheotomy would be the 
method of choice. However, as has 
been pointed out before, involvement 
of the respiratory and circulatory cen- 
ters makes this procedure an empty 
gesture. 

During the summer of 1948 we ob- 
served and studied a 14-year-old boy 
who died in a respirator." His only 
complaint from the day of admission 
until he beeame unconscious and died 
Bron- 
choscopy showed freely moving vocal 


was ‘‘I cannot get my breath.’’ 


cords and no mucous plugs or secre- 
tions within the tracheobronchial tree. 
Pulmonary edema was absent. Never- 
theless the patient became cyanotic 
and suddenly expired. 

We concluded that there was a dis- 
turbance in the oxygen-carbon dioxide 








exchange mechanism, that although 
oxygen was flowing freely, it was not 
entering the blood stream. 

We have postulated 
angiospasm to be a common phenome- 
non in poliomyelitis.’** "> We felt 
that perhaps in this case pulmonary 


peripheral 


angiospasm acted as a barrier to the 
exchange of oxygen, leading to cya- 
nosis and death due to acute dilatation 
of the heart. 

During the poliomyelitis epidemic in 
1950, history repeated itself. Patients 
with ascending poliomyelitis and bul- 
bar involvement, or patients with bul- 
bar involvement without laryngotra- 
cheal obstruction died the same way 
as did the poliomyelitis patients in 
1949. 
respirator was seen who was cyanotic, 


One morning a patient in a 


unconscious, and foaming from the 
mouth. It was evident that this pa- 
tient was dying from acute cardiac 
dilatation with pulmonary edema. As 
a measure of desperation, in an at- 
tempt to overcome whatever angio- 
spasm existed, we injected 25 mg. of 
Prisecoline intravenously. The cyanosis 
cleared almost immediately, the mouth 
foaming stopped, and the patient be- 
“ame conscious and responded to ques- 
tions. That same afternoon he talked 
with his wife and we were encouraged 
to believe that the patient was heading 
toward recovery. However, late that 
same afternoon he suddenly became 
cyanotic and died. 

The knowledge gained thus far in 
dealing with these bulbar cases was 
that in some there was a barrier that 
prevented oxygen from reaching the 
blood and that this barrier could be 
temporarily set aside by the use of a 
vasodilator drug. 

In 1952 we studied arterial and 
venous blood pressures in bulbar polio- 
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myelitis patients. We found that when 
the vasomotor center was not involved 
and the blood pressures were normal, 
postural drainage without tracheotomy 
generally was sufficient to carry these 
patients suecessfully through the acute 
phase of the disease; other patients 
showed marked variations in their 
arterial and venous blood pressures. 
These pressures rose alternately to un- 
believable heights and fell abruptly in 
a comparatively short time. Such pa- 
tients if they died did so as a result of 
acute left or right ventricular failure, 
secondary to the arterial or venous 
hypertension. In either case pulmo- 
nary edema was a prominent terminal 
feature. Clinically there were some 
differences. With arterial hyperten- 
sion the facies was ashen gray, not un- 
like that seen in acute coronary throm- 
bosis. With 


cyanosis was prominent. 


venous hypertension, 

The patients who exhibited arte- 
rial or venous hypertension and sur 
vived did so because apparently the 
heart was able to withstand the attack 
of angiospasm and secondary hyper- 
tension. Angiospasm appeared to be 
released slowly in some eases, abruptly 
in others. On the other hand, a reeur- 
rence of angiospasm could be swiftly 
fatal. It would seem, therefore, that 
the bulbar poliomyelitis patients whose 
tracheobronchial trees are free from 
obstruction, and whose arterial or ve- 
nous blood pressures are excessively 
high, and who have tracheotomies done, 
recover not as a result of the tracheot- 
omy, but in spite of it. In other words, 
tracheotomy should be reserved for 
those bulbar patients who are ob- 
structed. The procedure cannot help 
the patient whose pulmonary vessels 


or arteries are in spasm as a result of 


vasomotor center involvement. 
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It is our feeling that where there is 
vasomotor center disturbance, ventila- 
tion under a high concentration of 
oxygen is not sufficient to overcome the 
alveolar barrier.”? This barrier is prob- 
ably pulmonary angiospasm which re- 
sults in right ventricular failure and 
pulmonary edema. It is significant to 
note that in 1934 Landon and Smith,** 
in reporting on the 1931 New York 
City poliomyelitis epidemic, stated that 
their fatal cases showed almost in- 
variably a varying degree of right- 
sided cardiae dilatation. In the more 
marked eases, left-sided cardiae dilata- 
tion was also noted. Some measure of 
cardiae dilatation was seen in seventy- 
one of the eighty-one cases studied. It 
follows, then, that where evidence of 
eardiae dilatation or failure is present 
the role of angiospasm in producing 
this picture should be evaluated. Per- 
haps the use of vasodilator drugs 
should be more seriously entertained. 
Wheatley** has recently noted the im- 
mediate relief of pulmonary edema in 
acute left ventricular failure by the 
intravenous use of Priscoline, similar 
to that dramatically seen in our pa- 
We have pre- 

presence of 


tient described above. 
viously postulated the 
peripheral angiospasm as a cause of 
muscle pain due to ischemia, and its 
relief by the use of vasodilator drugs. 
We have extended our thesis to in- 
clude pulmonary angiospasm as a re- 
sult of vasomotor center involvement 
in bulbar poliomyelitis. Such involve- 
ment can in turn induce acute cardiac 
dilatation which under certain cireum- 
stances can be relieved by the use of 
vasodilator drugs. In any case it gives 
an explanation for the mechanism of 
death in those bulbar patients who die 
regardless of prophylactic or thera- 
peutic tracheotomy. 
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SUMMARY 
Poliomyelitis knows no limitation of 
The term ‘‘infantile 
should be disearded in the 


age, Sex, or race. 
paralysis’’ 
light of present knowledge. Increased 
physician awareness of the disease and 
lumbar 
puncture in suspected cases have con- 
tributed to the apparent inerease in 


more frequent recourse to 


incidence of the disease as well as to 
its shift toward older age groups. 

We have reported on our experiences 
in the 1950 epidemic and have re- 
viewed 263 cases studied at the height 
More than 25 per 
cent of our eases were nonparalytie, 


22.7 per cent were of the bulbar type, 


of the epidemie. 


and 50.4 per cent were spinal in type. 
The over-all mortality rate was 8 per 
cent. Symptomatology, age and sex 
ratios, and mortality figures were in 
general agreement with those reported 
in other epidemics. 

Study of the spinal fluid findings 
offered no prognostic guide to the ex- 
tent of paralytic involvement. It as- 
sumed only a diagnostic confirmatory 
About 5 
cent of patients showed no pleoeytosis 


role in most instances. per 
or increased spinal fluid protein values 
Similarly the 


length or severity of prodromal symp- 


on hospital admission. 


toms had no bearing on the ultimate 
outeome of the disease. 

The virulence of the disease varied 
month to and was em- 
A general pian of treat- 


from month 
phasized. 
ment of the major types of the disease 
was given. 

The cause of death in poliomyelitis 
was generally the result of bulbar in- 
The 


controversial. We have emphasized the 


volvement. exact mechanism is 
importance of pulmonary angiospasm 


and have offered this as an explanation 
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for the underlying cause of death. 
Tracheotomy is of value only when 
there is tracheobronchial obstruction. 
This is generally not present in bulbar 
In addition the use of 


vasodilator drugs, notably Priseoline, 


poliomyelitis. 


has been cited in the treatment of vaso- 
spastic phenomena in poliomyelitis. 
The authors are most grateful to Drs. 


Jerome Harris, Martin Metz, Harold Wagner, 
and David Sonnabend without whose valuable 


assistance this paper would not have been 
possible. 
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TRANSPLACENTAL TRANSMISSION 





OF WESTERN 


EQUINE ENCEPHALOMYELITIS 


Henry R. SHINEFIELD, M.D.,* AND THomaAs E. TowNsEND, M.D.** 
BERKELEY, CALIF. 


S EARLY as 1892 Ehrlich’ demon- 
A strated that the semipermeable 
membrane of the human placenta 
transmitted antibodies from immune 
mothers to their infants. Since that 
time it has been well established that 
bacterial antitoxins such as tetanus, 
pertussis, and diphtheria pass from 
mother to infant via the placenta.” * ¢ 
Similarly, antibodies to virus diseases 
such as poliomyelitis and influenza 
have been shown to traverse the pla- 
centa readily. ® The in utero trans- 
mission of immunity to the St. Louis 
encephalitis virus has been experimen- 
tally demonstrated by Smith’ in mice. 
Morgan® showed similar evidence work- 
ing with Eastern equine encephalitis 
virus. 

Transplacental transmission of exan- 
thematous infections seems to be thor- 
oughly established. Shuman,’ in a re- 
view of the literature, cites six cases of 
congenital varicella and adds one of 
his own. Eight eases of in utero trans- 
mission of measles have been reported 
by Kohn,"® and Marsden and Green- 
field*? report six cases of mothers who 
developed smallpox late in pregnancy 
and who subsequently gave birth to in- 
fants who were either born with vari- 
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ola or developed the disease before the 
eighth day of extrauterine life. 
Schick,” in a complete review of the 
literature, has gathered some forty 
eases of infants who manifested lesions 
of smallpox at birth or too early in life 
to attribute the illness to contact with 
the disease. In most of these cases, 
mothers had been rendered immune to 
the disease by either vaccination or 
actual illness some time prior to their 
pregnaney but during the gestation 
lived in an area in which smallpox was 
clinieally evident. Although the moth- 
ers, themselves, did not suffer a second 
clinical attack of smallpox, they appar- 
ently transmitted the illness to their 
offspring in utero. 

Recently a ease of congenital vac- 
cinia has been reported in a 6-month- 
old premature infant whose mother 
suffered a severe primary reaction to a 
vaccination during her third month of 
pregnancy.’® The infant was born with 
extensive skin lesions and died shortly 
after birth. Intracytoplasmie bodies 
were demonstrated at autopsy. 

Experimentally, the virus of lym- 
phoeytie choriomeningitis has been in- 
troduced into pregnant mice by 
Traub,’* with subsequent demonstra- 
tion of the virus either in the embryo 
in utero or in the offspring. Similar 
experiments with lymphogranuloma 
venereum virus have been done by 
Hillendall.*® Since (a) the particle size 
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for Western equine encephalomyelitis 
(W.E.E.) is smaller than either of the 
two above viruses mentioned, (b) it is 
generally accepted that a viremia exists 
prior to central nervous system inva- 
sion with W.E.E.'* "* and (e) the ro- 
dent and the human being have a he- 
mochorionie type of placenta,"* it seems 
logical that this virus should be capable 
of causing disease in utero in both 
mice and human beings. 

The only report of possible trans- 
arthropod- 
borne encephalitis in the literature is 
presented by Mendovy in 1943.°° Two 
eases are reported in infants who were 


placental transmission of 


seen at the age of 6 and 7 months, 
respectively, because of gross neuro- 
logical disturbanee. The diagnosis in 
one instance was based on a positive 
neutralization test for W.E.E. on the 
sera of the infant and mother. The 
second infant and mother had blood 
taken for complement fixation with a 
from the Rockefeller Institute 


showing “the baby’s blood to be posi- 


report 


tive for Western equine encephalitis in 
a 1:16 dilution and the mother’s posi- 
tive in a 1:4 dilution.” Both infants 
had a febrile illness within five days of 
birth but the chronology of illness in 
the mother is not detailed. 

The following are case reports on 
twins observed in Kern County in the 
epidemic of W.E.E. in California in 
1952.2° 

CASE REPORTS 

R. C. and T. C., fraternal twin girls, 
were born at the Kern General Hos- 
pital on Aug. 2, 1952. The infants 
were delivered by low forceps after a 
full-term pregnancy and there were no 
neonatal complications. At birth, T. C. 
weighed 6 pounds 5 ounces and R. C. 
5 pounds 10 ounces. They were in a 
nursery with ten other infants and 
taken out for bottle feedings at four- 
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hour intervals. At the age of 4 days, 
on August 6, the infants were dis- 
charged with no apparent abnormality. 
The mother who was admitted in labor 
on August 2 was described as pre- 
eclamptie with a blood pressure of 180/ 
90. After delivery, she suffered post- 
partum shock with blood pressure fall- 
ing to 90/50 and was given 2,000 c.c. 
of blood. She recovered rapidly, ran 
an afebrile hospital course, and was 
discharged with the infants on Au- 
gust 6. 

Twenty-four hours after discharge 
from the hospital, R. C. refused food, 
ran a temperature of 104° F., and had 
twitching movements of the extremi- 
ties. Twelve hours later, the twin, T. 
C., beeame ill with a similar clinical 
picture. They were both readmitted 
to the hospital the following day, Au- 
gust 9. On physical examination, R. C. 
was described as a jaundiced, mildly 
dehydrated, lethargic infant who was 
acutely ill. Neck was 4+ rigid and the 
fontanel bulging; temperature was 
102° F. Laboratory data revealed a 
hemoglobin of 14.3; white blood count 
18,100 with a shift to the left. Lum- 
bar puncture showed xanthoechromic 
spinal fluid with 695 cells of which 58 
per cent were polymorphonuclears. 
Sugar was 61 mg. per cent, protein 
was 240 mg. per cent, and culture was 
negative. 

T. C. was deseribed as an acutely ill, 
dehydrated infant with a “very tense” 
fontanel. Neck rigidity was 4+ and 
there was “definite rigidity of extremi- 
ties.” Laboratory data revealed hemo- 
globin of 16.2; white blood count 22,400 
with a shift to left. Lumbar puncture 
showed xanthoechromie fluid with 511 
cells of which 76 per cent were poly- 
morphonuelears. Sugar was 68 mg. 
per cent, protein 258 mg. per cent, 
with a negative culture. 

Admission diagnosis on both patients 
was probable meningitis, and intensive 
chemotherapy with penicillin and 
streptomycin was initiated. The hos- 
pital course for both infants was 
stormy. Temperature ran from 101° 
to 104° F. for three days. They suf- 
fered repeated convulsive episodes. 
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Oxygen was required for six days, dur- 
ing which time they were extremely 
lethargie and refused formula. Clini- 
cal improvement was noted on the 
seventh day and they were discharged 
after thirteen days of hospitalization 
apparently well but noted to take for- 
mula slowly. 

Blood specimens during the acute 
and eonvalescent phase of the illness 
were taken for examination for 
W.E.E. because the infants were ad- 
mitted to Kern General Hospiral at a 
time when many eases of W.E.E. were 
being seen and blood for antibody 
examination was drawn routinely on 
all patients with a febrile central nerv- 
ous system disease. Blood drawn on 
August 11, during the acute phase of 
illness, showed no significant comple- 
ment fixing (C.F.) antibodies to be 
present. This was reported by the 
Viral and Rickettsial Disease Labora- 
tory, California State Department of 
Publie Health, as a titer of less than 
1:8. Blood drawn on August 21 
showed T. C. to have a titer of 1:16 
and R. C. to have a titer of 1:128. (A 
fourfold rise in titer is considered evi- 
dence of a recent infection. In this 
case, a rise from < 1:8 to 1:16 would 
have been significant.) 

Thus, with this positive evidence for 
infection with W.E.E. in infants who 
were only 5 days old and who were out 
of the hospital less than thirty-six 
hours prior to the first day of illness, 
it was felt that further interrogation 
of the mother was in order. 

The following were the significant 
chronological facts elicited : 


(1) On July 21, 1952, the C.’s house 
was shaken by a rather severe earth- 
quake. Because of this, Mrs. C., who 
was close to the expected date of de- 
livery, decided to live with her parents 
in a rural area near Bakersfield. 

(2) On July 22, Mrs. C. and her 
husband slept on the unsereened porch 
of the parents. They were severely bit- 
ten by mosquitoes and decided they 
would rather return home than spend 
another night exposed to the mosqui- 
toes. The young mother-to-be had evi- 





dence of mosquito bites on her arms 
and legs. 

(3) On July 31, Mrs. C. suffered 
“feverishness,” severe headache, and 
marked lethargy. She did not seek 
medical advice. 

(4) On August 1, she was taken to 
Kern County Hospital because of labor 
pains. It was felt by the examiner 
that she was not in true labor and was 
sent home. Although the symptoms 
of the previous day persisted, she did 
not relate them to the examining physi- 
cian because “I was afraid they would 
keep me in the hospital.” The symp- 
toms were less severe than the preced- 
ing day. 

(5) On August 2, she was admitted 
to Kern County Hospital in active la- 
bor. Because no history of illness was 
obtained at time of labor, no lumbar 
puncture or acute blood specimen was 
obtained from the mother. However, 
on August 22, or twenty-three days 
after the onset of the disease, the com- 
plement fixing antibodies in the moth- 
er’s sera were present in a titer of 
1 :128. 

DISCUSSION 


It has been established that the usual 
transmission of W.E.E. is via mos- 
quito bite and the ineubation period is 
from four to twenty-one days.*! Since 
the twins were home less than thirty- 
six hours prior to the onset of their 
illness, the disease could only have 
been contracted either in utero or in 
the nursery during the first few days 
of life. It is doubtful that mosquitoes 
penetrated the nursery but to make 
this possibility even more remote, the 
other ten infants in the nursery at the 
time the twins were there were visited. 
At the time of the visit, the infants 
were 5 to 6 weeks old and no history 
of illness could be elicited. Nine out 
of ten were bled and C.F. antibody 
titers in all cases were < 1:8. A group 
of twenty nurses and doctors and other 
employees who were on the nursery 
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floor at the onset of illness were also 
bled and C.F. titers here too were 
me 

The house of the parents of the 
young couple was visited and a next 
door neighbor and forty chickens free 
in the yard less than 100 yards from 
the back porch where the couple slept. 
Twelve of the chickens were bled and 
25 per cent of them had a significant 
titer (an LDs. of more than 100) of 
neutralizing W.ELE. 
In Kern County over the past three 
antibodies were 


antibodies for 


neutralizing 


years, 
present in about 25 per cent of chick- 
en flocks randomly sampled.** It has 
been shown that mosquitoes may 


transmit W.E.E. experimentally from 
chicken to chicken,** and it is believed 
that many birds may play an impor- 
tant role as a reservoir host for the 
W.E.E. virus. 
role of the chicken in the 
transmission of the disease is not clear 
and indeed it is felt that others of the 
avian species are probably more im- 
portant However, they 
should not be overlooked in the pres- 


The importance of the 
natural 


factors.** 
ent situation which may be summa- 
rized as follows: 

A pregnant female was severely bit- 
ten by mosquitoes eleven days before 
term while living in an area where an 
epidemic of encephalitis in human 
beings was observed and where infee- 
tion in chickens (either past or pres- 
ent) has been established. Two days 
before delivery, the patient had a elin- 
ical illness that resembled encephali- 
tis and, subsequently, complement fix- 
ing antibodies for W.E.E. 
ent in the serum. Twin infants were 
born and on the fifth day of life had 
clinical and serological evidence of en- 
The low initial titers and 
high titers rule out 


were pres- 


cephalitis. 
the subsequent 





transplacental transmission of anti- 
body and establish a definite etiologi- 
cal diagnosis. The evidence strongly 
points to transplacental transmission 
of the virus. Unfortunately, no at- 
tempt was made to isolate the viral 
agent in the acute blood sample. 

The infants, seen on Sept. 18, 1952, 
at 6 weeks of age, were in good health. 
C.F. titer on T. C. had risen to 1:256 
and on R. C. to 1:512. The mother’s 
titer was 1 :64. 

In conclusion it must be mentioned 
that just as in the viral exanthema- 
tous infections, W.E.E. in the last 
stages of pregnancy does not consist- 
ently produce disease in the offspring. 
Local factors such as placental defects 
which may be necessary for in utero 
transmission of disease are discussed 
by Goodpasture.** In view of the 
known pathological changes in the pla- 
centa associated with pre-eclampsia,”® 
the maternal pre-eclamptie state in the 
present cases may have been an im- 
portant factor in the in utero infeec- 
tion. 

During the present epidemic two 
other eases of clinical W.E.E. with 
serological confirmation were  ob- 
served in pregnant women, the onsets 
of illness being within one to three 
The pregnancies 
were uncomplicated. The infants in 
both cases were apparently unaffected 
and did not show any serological evi- 
dence of disease either at birth or at 


days of delivery. 


2 months of age. 


SUMMARY 
1. Evidence for transplacental trans- 
mission of antibodies and viruses is re- 
viewed. 
2. Two clinieal and 
proved cases of Western equine enceph- 
alomyelitis in twin infants 5 days old 


serologically 
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are presented. Evidence strongly sug- 


gests transplacental transmission of 
the virus. 

3. Maternal infection with Western 
equine encephalomyelitis in the late 
stages of pregnancy does not invari- 
ably infect the infant. In utero infee- 
tion may be dependent upon local pla- 
cental defects. 


The authors would like to thank Dr. 
Edwin H. Lennette, Director of the Viral 
and Rickettsial Disease Laboratory, of the 
State of California, for performing the 
diagnostic serological tests. 
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ADDENDUM 

The twins were examined again at 
7 months of age and development to 
date appeared normal. 

Blood drawn on April 9, 1953 
(seven months after illness), demon- 
strated complement fixing antibodies 
in a titer of 1:256 in both T. C. and 
R. C.; Mrs. C.’s titer remained at 
1:128. 








WESTERN EQUINE ENCEPHALOMYELITIS 


CLINICAL OBSERVATIONS IN INFANTS AND CHILDREN 


Rosert Conen, M.D., Ropert E. O’Connor, M.D., THomas E. Townsenp, M.D.., 
Parricta ANN Wess, M.D., anp Ropert W. McKey, M.D. 
BAKERSFIELD, CALIF. 


URING the period June, 1952, to 
September, 1952, 
Kern County and the San Joaquin 
Valley, outbreak of 


Western equine encephalomyelitis oc- 


throughout 
California, an 


eurred. In Kern County there was a 
total of 


sixty-six were adults and fifty-eight 


124 proved cases of which 
were children. As diagnosis in this dis- 
ease is presumptive, the criterion for 
inclusion in these statisties was a posi- 
tive complement fixation test showing 
a rise in titer of two blood specimens 
taken fourteen days apart. The com- 
plement fixation test was done in the 
Virus and Rickettsial Laboratory of 
the California Board of Health, Berke- 
ley, Calif. 

It beeame apparent early in the epi- 
demie that children of all ages were 
being stricken. Consequently all chil- 
dren being admitted to the contagious 
ward of this hospital that had any his- 
tory or physical findings suggestive of 
encephalomyelitis had blood drawn for 
During this period 
forty-two 


virology studies. 
ninety eases were studied: 
showed positive studies for Western 
encephalomyelitis, thirty-five 
studies for all en- 


equine 
showed negative 
cephalitides diagnosed by laboratory 
means, nine showed positive studies for 
mumps encephalitis, and four showed 
positive studies for St. Louis encepha- 
litis. Of the thirty-five negative stud- 
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ies, there were ten cases that were 
considered obvious paralytie poliomye- 
litis 


paralytic poliomyelitis or 


and twenty-five as either non- 
equine en- 
cephalomyelitis with a negative com- 
plement fixation test. The ages ranged 
from 7 days to 12 years. 

References to Western equine en 
and chil- 
few in number. In 1930 
Meyer and associates' isolated the virus 
from the brain infected 
horse in California. 
pected the occurrence of human en- 
cephalitis in 1932. In 1938 Howitt* 
established the relationship of the 
western equine virus to man. In 1941 
Gareau* and Fulton® reported severe 
eases in children under 12 years of age. 
In 1943 Medovy® presented a clinical 
study of seventeen cases occurring in 
children 1 to 76 weeks in age. Davis‘ 
reported severe residuals in children in 
1940. In 1941 Buss and Howitt* and 
Van Wagenen’® reported the symptoms 
and spinal fluid findings of infants 
proved to be infected with western 
In 1945 Black’ pre- 
manifestations of 


cephalomyelitis in infants 


dren are 
tissue of an 
Meyer® had sus- 


equine virus. 
sented the clinical 
the disease as seen in an epidemic in 
Colorado. In 1946 Eklund" described 
the elinieal findings of a large series of 
‘“ases in adults and children in Minne- 
sota, and reported a case of respiratory 
paralysis in a 5-year-old child. In 
1947 Boyd" described the clinical find- 
ings in six infants all of whom recov- 
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ered. In all other series fatalities were 
reported. 

It is the purpose of this paper to 
present a clinical study of forty-two 
established cases of Western equine 
encephalomyelitis in the acute phase, 
and to report briefly five cases with 
unusual clinical features. A long-term 
study of the more subtle effects of this 
disease on the intelligence and neuro- 
museular balance of these children is 
now in progress, and is not within the 
scope of this paper. The study is 
divided into age groups in order to 
show the various expressions of the 


disease in different ages. 


GENERAL CONSIDERATIONS 


There were twenty-five males and 
seventeen females. Three cases were of 
the Negro race; the rest Caucasian. 
Patients came from both the rural and 
urban sections of Kern County. Socio- 
economic background ranged from the 
lowest economic group to the upper 
middle class. Common to all areas was 
a large number of mosquitoes. 


Group 1, Aged 7 Days to 1 Month 
(Table I).—The infants in this group 
showed no findings typical of the dis- 
ease. It is noteworthy to mention that 
only two of the infants had rigidity of 
all extremities, reported by Medovy to 
have occurred in all his patients under 
one year. The predominance of poly- 
morphonuclear cells but a normal 
spinal sugar served to differentiate this 
disease from bacterial meningitis. In- 
cluded in this group of six infants were 
female twins, 7 days old, and one fe- 
Mothers in both 
cases had positive complement fixation 


male 6 days old. 


tests for the western equine virus. A 
paper reporting this disease in twins 
and proposing transplacental passage 
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. 


of the virus appears in this issue.™ 
There were no deaths in this group. 
Two infants appeared to have severe 
residuals at the time of examination 
two weeks after discharge. 
hospital stay was ten days. 


Average 
Duration 
of the disease from onset of symptoms 


TABLE I 


Total number of cases 6 
Percentage 
Presenting symptoms 


Fever 101° F. or over existing 


two days prior to admission 100 
Convulsions 

None present 33 

Generalized jerking and 

twitching 66 

Anorexia for two days prior to 

admission 66 
Drowsiness 16 
Irritability 33 


Physical findings 


Comatose for one day prior to 


admission 16 
Fontanel 

Normal 33 

Tense 66 
Nuchal rigidity 33 
Rigidity of all extremities 33 
Hyperactive reflexes 16 


Spinal fluid (total cell count range 
242 to 1,362) 
Counts showing predominantly 


polymorphonuclears 100 
Normal sugar 100 
Elevated protein 100 


to disappearance of symptoms was 
9.5 days. A brief case report of the 


6-day-old female follows: 


Case Report: D. E., a 6-day-old fe- 
male, was seen at this hospital because 
of generalized jerking motions for 
12 hours. The child, a full-term in- 
fant, was born in another hospital in 
Bakersfield. Birth history was nega- 
tive for any unusual trauma or as- 
phyxia. For two days prior to admis- 
sion, the mother noted that the infant 
nursed poorly, and was very lethargic. 
Physical examination revealed an 
acutely ill infant with jerking motions 
of the right arm and leg, bulging 
fontanel, hyperactive deep tendon re- 
flexes, and active Moro reflex. There 
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was no evidence of infection in ears, 
throat, and chest. Spinal tap revealed 
134 cells with 80 per cent polymorpho- 
nuclears, protein 362 mg. per cent, 
sugar 60 mg. per cent. Blood culture 
was negative as were tuberculosis and 
coecidioidomyecosis skin tests. Tem- 
perature was 102° F. Initial treat- 
ment consisted of penicillin and A.S.A. 
Compound. Temperature was normal 
in twelve hours and convulsions ceased. 
Spinal tap on the third hospital day 
revealed 23 cells, all lymphoeytes. On 
the fifth hospital day, the child nursed 
well but would not react to light or to 
noise. The fontanel was normal, but 
all extremities were extremely spastie. 
On discharge the eighth hospital dav 
the child appeared to have severe cor- 
tical damage. <A report from her pri- 
vate physician indicates this child in 
the past six months has remained very 
spastic, and is extremely retarded. 

On the day of admission blood was 
also drawn from the mother. Virology 
studies on the mother’s and infant's 
blood were positive for Western equine 
encephalomyelitis. A cheek of the chil- 
dren born at the same time in the same 
hospital revealed no additional eases. 
The mother was not ill during the 
pregnancy. Mosquitoes had been noted 
in the home, but no old or recent 
lesions resembling insect bites were 
seen on the child. In view of the pa- 
tient’s age and the previously known 
case in twins, this is considered as a 
probable instance of transplacental 
passage of the virus. 

Group 2, Aged 5 Weeks to 6 Months 
Table I1).—In this group of children 
there were no fatalities. It is noted 
that lethargy and drowsiness char- 
acterized these children on admission. 
One child, however, presented no phys- 
ical findings or history except that of 
fever. The youngest patients showed 
a spinal fluid in which the cells were 
predominantly = polymorphonuclears, 
the oldest a predominance of lympho- 
cytes. The two patients having flaccid 
paralysis of one arm and leg regained 





TABLE II 


Total number of cases 12 
Percentage 
Presenting symptoms 


Fever 101° F. or more for two 


days prior to admission 75 
101° F. or more for one day 
prior to admission ; 25 
Convulsions 
None 16 
Generalized twitching and 
jerking 33 
Involving muscles of one side 
only 50 
Anorexia for two days prior to 
admission 75 
Irritability 25 
Drowsiness 25 
Physical findings 
No physical findings 8 
Alert 16 
Fontanel 
Normal 16 
Tense 83 
Flaecid paralysis of one arm 
and leg 16 
Lethargy and drowsiness 83 
Nuchal rigidity 16 
Spinal fluid (total cell count range 
10 to 1,500) 
Predominance of polymorpho- 
nuclear cells 58 
Predominance of lymphocytes 41 
Normal sugar 100 
Elevated protein 100 


their function two days after admis- 
sion. Average hospital stay was seven 
days. Average duration of the disease 
was 8.3 days. The most severe case 
was that of a 6-month-old Mexican 
male. 


Case Report: D. G., a 6-month-old 
Mexican male, had sudden onset of 
fever sixteen hours prior to admission, 
having been well prior to this time. 
Birth and developmental history were 
noncontributory. Two hours prior to 
admission the child had a severe con- 
vulsion involving the left arm and left 
leg. On physical examination the child 
was found to have a tense fontanel, 
convulsive movements of the left arm 
and leg, flaccid paralysis of the right 
arm and leg, absent right patellar re- 
flex, and hyperactive left patellar re- 
flex. Temperature was 105.2° F. 
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Spinal tap revealed 423 cells with 83 
per cent polymorphonuclears, normal 
sugar, and elevated protein. Two hours 
after admission the temperature was 
102° F. and the child was comatose. 
With a sharp rise in temperature a 
series of violent left-sided convulsions 
began. On the second hospital day he 
remained comatose; all extremities 
were extremely rigid. The tempera- 
ture remained between 101 and 103° 
F. On the third hospital day he was 
lving in extreme opisthotonos, and 
the extremities took the position of the 
so-called decerebrate state. On the 
fourth day the temperature returned 
to normal and remained so until the 
patient was discharged. For the next 
thirty days he remained extremely 
spastic, did not recognize nurses or 
parents, did not react to strong light 
or to noise, but would respond to pain. 
Spinal tap on the tenth hospital day 
was normal. He was discharged on the 
thirty-sixth hospital day as a severely 
retarded child on a decerebrate level. 
Frequent examinations up to three and 
one-half months after discharge re- 
vealed no improvement with the excep- 
tion that the child responded to par- 
ent’s voice. 

Group 3, Aged 6 Months to 2 Years 
(Table IIT).—There were no fatalities 
in this group. Spinal fluid cell counts 
in this group showed a predominance 
of lymphocytes in 83 per cent and the 
cell counts were smaller. The reason 
for a lymphocytic reaction instead of 
a polymorphonuclear reaction in the 
spinal fluid in older children is not 
Included in this group is a 
ease of a 16-month-old white female 
whose hospital course was character- 
For the 
other five cases the hospital stay was 
Average duration of the dis- 


known. 


ized by intercostal paralysis. 


6.5 days. 


ease was 7.8 days. 


Case Report: L. M., a 16-month-old 
white female, was apparently well un- 
til two days prior to admission. Birth 
history was normal. The child could 
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walk without support and could say 
eight to ten simple words. Two days 
prior to admission she had sudden on- 
set of fever, drowsiness, and vomiting. 
Drowsiness had become extreme, and 
the temperature ranged from 102 to 
104° F. Physical examination revealed 
an extremely lethargic child whose 
neck was rigid, respiration rapid and 
shallow, and reflexes of lower leg hypo- 
active. Both lower legs appeared weak. 
Temperature was 105° F. Spinal count 
showed 22 cells, all lymphocytes. Five 
hours after admission the child’s 
breathing was extremely shallow and 
she appeared semicomatose. Six hours 
after admission, the child, after drink- 
ing several sips of milk, became cya- 
notice and breathing stopped. In ap- 
proximately thirty seconds breathing 
resumed, but almost all intercostal ae- 
tivity was gone as was the gag reflex. 
She was placed in a mechanical respi- 
rator and a tracheotomy was done. 
Color became pink and remained so. 


Ten hours after admission her color 
TABLE III 
Total number of cases 6 


Percentage 
Presenting symptoms 


Fever 101° F. or more for two 


days prior to admission 100 
Convulsions 

None 16 

Generalized twitching and 

jerking 50 
Involving muscles of one side 
only 33 

Anorexia two days prior to 

admission 100 
Drowsiness 33 
Vomiting 50 

Physical findings 

No physical findings 16 
Alert 16 
Irritability 100 
Nuchal rigidity 83 
Drowsiness 33 
Hypoactive reflexes 33 
Spasticity of one arm 16 
Weakness of one arm and leg 16 


Spinal fluid (total cell count range 
10 to 200) 
Predominance of polymorpho- 


nuclear cells 16 
Predominance of lymphocytes 83 
Normal sugar 100 
Normal protein 100 
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was good, but her arms and legs were 
continually twitching. Twenty-four 
hours after admission the feet were in 
extreme equinus position and the arms 
and legs rigid. Carbon dioxide com- 
hining power was within normal limits. 
The child remained in respiratory and 
comatose for six days. In the follow- 
ing six days she hecame more alert 
and was left out of the respirator for 
longer periods as intercostal activity 
returned. On the thirteenth day a 
musele evaluation revealed no weak- 
ness or spasticity. The patient was un- 
responsive to everything but pain. 
She was discharged on the twenty- 
fourth hospital day as showing exten- 
sive cortical damage but no weakness 
or spasticity of any muscles. On ex- 
amination two months after discharge, 
she vocalized much like an infant & to 
10 months of age, could walk a few 
steps, could feed herself, and re- 
sponded well to all stimuli. Sinee that 
time the family has moved from this 
area and the remarkable recovery could 
not be followed. 


Group 4, Aged 2 Years to 5 years 
(Table IV 


in this group. Drowsiness, vomiting, 


There were no fatalities 


and headache characterized this group 
as distinguished from the younger 
children. Nuchal rigidity was a major 
physical finding. Lymphoeytes again 
predominated in the spinal cell count, 
and normal protein was found in over 
50 per cent of the children. With ex- 
ception of one ease reported below, the 
average hospital stay was 5.5 days; 
the average duration of the disease was 


8.1 days. 


Case Report: H. M., a 3-year-old 
Mexican male, had sudden onset of 
fever five days prior to admission. Ac- 
eording to the mother, the child was 
perfectly well prior to onset. Motor, 
social, and language development were 
normal. Temperature ranged between 
101 and 105° F. Extreme drowsiness 


was noted for three days. The child 
had been vomiting all fluids for the 
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TABLE IV 


Total number of cases 11 
Percentage 
Presenting symptoms 


Fever 101° F. or more two days 


prior to admission 100 
Convulsions 

None 90 

Involving muscles of one side 

only 10 

Anorexia one day prior to 

admission 28 
Irritability 28 
Drowsiness 81 
Vomiting 72 
Headache 100 
Aching thigh muscles 28 


Physical findings 


No physical findings 10 
Alert 28 
Drowsiness 72 
Nuchal rigidity ow 
Hypoactive tendon reflexes 45 
Spasm of hamstring group 28 
Babinski reflex present 28 


Spinal fluid (total cell count range 
50 to 400) 


Predominance of lymphocytes 90 
Predominance of polymorpho 

nuclear cells 10 
Normal sugar 100 
Normal protein 53 
Elevated protein 47 


last eighteen hours. On physical ex- 
amination, the patient was observed to 
be comatose, slightly dehydrated, and 
to have a temperature of 104° F. The 
pupils were dilated and did not react 
to light. The deep tendon reflexes were 
hypoactive. Spinal tap revealed 36 
cells with 75 per cent lymphocytes; 
sugar 55 mg. per cent; protein 54 mg. 
per cent. Two hours after admission 
he had a severe right-sided convulsion; 
a positive Babinski was noted. On the 
second hospital day he was comatose, 
lving in opisthotonos; bilateral ankle 
clonus and Babinski reflex were noted ; 
constant jerking motions of the right 
arm and leg necessitated deep sedation. 
Skull films, nonprotein nitrogen and 
ealeium level were normal. On the 
sixth hospital day the left arm and leg 
were flaccid; the head and eyes were 
deviated to the right; jerking motions 
were still present on the left side. This 
continued until the thirteenth day 
when previous neurological signs dis- 
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appeared. The child was still comatose; 
he now moved about with violent 
thrashing movements of all extremities. 
He remained comatose until the 
twentieth hospital day when he ap- 
peared to react to light and noise, but 
the violent thrashing movements con- 
tinued. On the day of discharge thirty 
days after admission, the patient ate 
well, continued to move about violently 
unless sedation was used, and appeared 
to be on a decerebrate level. Ile was 
discharged to the parents who wanted 
very much to see what a home environ- 
ment would accomplish. Two months 
after discharge, the child was seen in 
the pediatrie clinie ; he was well nour- 
ished and happy, could talk in simple 
sentences, could walk, run, and ride a 
bieyele. Parents stated he ate well and 
fed himself. No convulsions were 
noted ; he was taking 6 drams of elixir 
of phenobarbital daily. Further prog- 
ress will be reported. 

Group 5, Aged 6 to 12 Years (Table 
V).—tThere were no fatalities in this 
group. These older children showed 
again a predominance of lymphocytes 
in the spinal fluid. 
vomiting in this age group were per- 


Headache and 


sistent and quite severe. One patient 
showed weakness of both legs on muscle 
evaluation test plus tenderness on pal- 
pation of the large musele groups, 
suggesting poliomyelitis rather than 
encephalomyelitis. Hospital stay, with 
the exception of one severe case, was 
5.5 days. Average duration of the dis- 
ease was 7.6 days. 


Case Report: P. Q., an 8-year-old 
white male, was noted to be quite list- 
less three days prior to admission. 
Sudden onset of fever 104 to 105° F. 
was noted for two days. On the after- 
noon of admission, the fever rose 
sharply to 104.5° F., and the child 
had a severe clonic convulsion. Past 
history revealed a head injury one 
month prior to illness. The patient was 
unconscious for five minutes and had a 
brief clonic convulsion. Skull films 
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and spinal tap at that time were nor- 
mal. An electroencephalogram was in- 
terpreted as showing a lowered con- 
vulsive threshold. 

Physical examination revealed an 
extremely restless white male who was 
well oriented; constant grimacing of 
face was noted, as well as nuchal and 
back rigidity. Temperature was 103° 
F. Spinal tap revealed 112 cells with 
94 per cent lymphocytes; sugar 62 mg. 
per cent; protein 30 mg. per cent. 
One-half hour after admission the child 
hecame comatose. For the next two 
days coma alternating with irrational 
periods was observed. Temperature 
swung between 100° and 105° F. On 
the third hospital day the head and 
eyes were turned to the right; weak- 
ness of the left arm and left leg was 
easily demonstrated. Purposeless move- 
ments of the right arm and leg were 
noted when the patient was stimulated 
by light touch. This picture continued 
until the sixth hospital day. He be- 
came quite rational, responded readily 
to questions and appeared oriented. A 
musele evalution showed weakness of 
all muscles of the left arm and leg. 

TABLE V 
Total number of cases 7 
Percentage 


Presenting symptoms 


Fever 101° F. or more for two 


days prior to admission 100 
Convulsions 

None 86 

Generalized jerking movements 14 
Drowsiness 56 
Vomiting 56 
Headache 100 
Irritability 14 

Physical findings 

Alert 30 
Drowsiness 70 
Nuchal rigidity 100 
Weakness of both legs 14 
Tenderness of leg muscles 14 
Babinski reflex present 28 
Rigidity of back 56 
Kernig reflex present 56 


Spinal fluid (total cell count range 
10 to 2,000) 


Predominance of lymphocytes 100 
Normal sugar 100 
Normal protein 28 
Elevated protein 74 
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Temperature was normal. Spinal tap 
revealed 9 cells, 100 per cent lympho- 
eytes; sugar 56 mg. per cent; protein 
24 mg. per cent. With physical ther- 
apy exercises of the arm and leg the 
child showed marked improvement in 
five days. He coordinated very poorly 
on gross and fine movements, and had 
an unsteady gait. Seventeen days after 
admission, the child was discharged; 
at this time he showed slight facial 
paralysis, poor coordination, and un- 
Muscle power was normal 
in all extremities. Reflexes were hy- 
peractive but equal. One month after 
discharge the child still showed facial 
weakness and an unsteady gait. Mental 
powers seemed intact. Two months 
after discharge left facial weakness 
was still apparent, gait was steady, co- 
ordination was good. An electroen- 
cephalogram showed many irritable 


foci. 


steady gait. 


TREATMENT 


Treatment was largely symptomatic. 
Temperature was controlled in all cases 
except those reported above with 
A.S.A. Compound in doses of 1 grain 
per vear. In all eases the temperature 
was normal forty-eight hours after ad- 
mission exeept as noted above. Con- 
vulsions in the younger age group were 
controlled with barbiturates, and, in 
all cases, disappeared when the tem- 
perature returned to normal. Only a 
few patients required parenteral fluids 
for treatment of dehydration due to 
vomiting. Penicillin was given in all 
eases to prevent secondary complica- 
tions; none oceurred. Ascorbic acid in 
large doses was given in all severe cases 
and in approximately 40 per cent of 
the uncomplicated cases. Rationale 
was provided by a recent paper de- 
scribing its use in diseases of the cen- 
tral nervous system.’"* Lack of suf- 
ficient controls does not permit any 
evaluation of this drug. 
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DIFFERENTIAL DIAGNOSIS 

As noted in previous articles,* ™ the 
diagnosis of Western equine encephalo- 
myelitis can only be suspected in an 
endemic area in the summer months. 
In the younger age groups showing 
predominance of polymorphonuclear 
leukocytes, treatment for bacterial 
meningitis was begun before the pro- 
tein and sugar studies of the spinal 
fluid were complete. A diagnosis of 
poliomyelitis was made in most eases, 
showing weakness of arms and legs, 
and in many eases showing no drowsi- 
ness and neurological findings. A com- 
parison between the presenting symp- 
toms and signs of those eases of St. 
Louis encephalomyelitis and those of 
Western equine showed no differentiat- 
ing point. Mumps encephalitis was 
only suspected by a history of exposure 


and lack of severe involvement. 


RELATIONSHIP OF LABORATORY TESTS TO 
SEVERITY 

There appeared to be no relationship 
between the titer of complement fixa- 
tion tests and the severity of illness. 
One of the most severe cases had a 
rather low titer, and many of the mild 
eases had high titers. The total spinal 
fluid cell count, the type of cell in the 
spinal fluid, and the amount of pro- 
tein did not bear any relationship to 
severity. Repeated spinal taps on both 
mild and severe cases showed a re- 
version to normal in approximately the 
same length of time. Only a few cases 
showed elevation of the peripheral 
white cell count, and these were all 
very mild cases. None of the severe 
eases had a hemoglobin or red cell 
count reduced enough to term the chil- 
dren anemic. 
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DISCUSSION 


The absence of fatalities in this 
series may perhaps be attributed to 
lack of virulence in this epidemic as 
the majority of the patients presented 
no real problem in management. The 
severe cases were four in number and 
are reported above. The wide variety 
of symptoms and nurological signs are 
characteristic of the disease. A chang- 
ing neurological picture in severe cases 
is the rule rather than the exception. 
When one considers the pathology of 
the disease, a diffuse involvement of 
the entire brain, a variety of symptoms 
might be expected. Intercostal paraly- 
sis, noted in one ease and in several 
adult eases, indicates that the strain of 
virus in this epidemic had a much 
higher affinity for motor centers than 
that in epidemics. The 
changing spinal fluid picture of grad- 
ual shift of predominance of poly- 
morphonuclears in the younger chil- 
dren to a predominance of lympho- 


previous 


cytes in the older children is not ex- 
plained, and may be peculiar to the 
virus strain involved. 
mention either predominance of lym- 
phocytes or polymorphonuclears in all 


Previous papers 


age groups. The principal symptoms 
and signs presented by each age group 
ean be found to oceur in any of the 
encephalitides or meningitides if they 
It is to be 
noted, however, that drowsiness is not 


are studied by age group. 


a universal characteristic of this dis- 
ease. The apparent recovery of three 
children with what appeared to be 
severe residuals has not been reported 
Just how 
much recovery was made will only be 
determined by long-term study. How- 


previously in this disease. 


ever, it was an observation in the 
short-term follow-up that these chil- 
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dren recovered much of the lost fune- 
tion. The fact that only two severe 


residuals were noted in the series may 
also be due to the strain involved. The 
concept of transplacental passage of 
the virus is a new one; this will most 
likely be supported by more cases in 
the future. 


SUMMARY AND CONCLUSIONS 


Forty-two cases of Western equine 
encephalomyelitis are reported. The 
presenting symptoms, signs, and spinal 
fluid findings are tabulated by age 
group. Each group had characteristic 
physical findings and symptoms, but 
these will not differentiate the disease 
from any other infection of the central 
nervous system. Spinal fluid counts 
in the younger age groups showed a 
predominance of polymorphonuclears, 
and in the older age groups a predomi- 
nance of lymphocytes. Laboratory 
studies bear no relation to severity and 
are not useful in predicting the out- 
come. Rigidity of all extremities pre- 
viously noted by other observers was 
noted in only a few cases. The disease 
can mimic poliomyelitis and bacterial 
meningitis. Western equine encepha- 
lomyelitis should be suspected in all 
eases showing neurological symptoms 
in an endemic area in the summer 
months. Average duration of the dis- 
ease was 10.6 days; average hospital 
stay was 8.2 days. Treatment was en- 
tirely symptomatic. 

Five of the cases with unusual fea- 
tures are presented in detail: one in 
which the concept of transplacental 
transmission of the virus is proposed, 
one showing intercostal paralysis as a 
complication, one showing a severe re- 
sidual, and two cases in which marked 
residual was expected, but in which 
apparent recovery occurred. 
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THE TREATMENT OF DIPHTHERIA AND DIPHTHERIA 





CARRIERS WITH TERRAMYCIN 
Seeta LALL, M.D., AND SAMUEL KAreE.ItTz, M.D. 
New York, N. Y. 


NTIBIOTICS have been suecess- 
A fully employed in the treatment 
of acute diphtheria and of diphtheria 
carriers. The reports on the use of 
penicillin are numerous’ **** and 
indicate that with adequate dosage 
over 75 per cent of patients can be 
cleared of C. diphtheriae. The efficacy 
of aureomycin,® 25 to 50 mg. per kilo- 
gram per day, against C. diphtheriae 
was reported from this hospital, and 
more recently evidence has been pub- 
lished indicating that Chloromyeetin’ 
and streptomycin are also effective 
agains. C. diphtheriae in vivo. 

In vitro studies show that C. diph- 
theriae* is also susceptible to terra- 
mycin, polymyxin, bacitracin, and to 
erythromycin.’ In this report the 
effect of terramycin, 50 mg. per kilo- 
gram per day, in six cases of acute 
diphtheria and six diphtheria carriers 
will be deseribed. All patients acutely 
sick with 
diphtheria antitoxin soon after ad- 
All contact 
carriers were given terramycin alone. 


diphtheria also received 
mission to the hospital. 


No other antibiotic was employed 
except as indicated in Table I. Terra- 
mycin was given until three negative 
nose and throat cultures were ob- 
tained. 

The results are recorded in Table 
I. Of the six cases of acute faucial 
diphtheria, one patient had negative 


nose and throat cultures in three 
From the Willard Parker Hospital. 
*The terramycin for this study was sup- 
plied by the Chas. Pfizer & Co., Inc. 





days, four had negative cultures with- 
in twenty-four hours, and one patient 
required seven days to become nega- 
tive. This represents an average of 
2.33 days as compared with an average 
of 21 days previously reported in 
patients treated with antitoxin alone 
at the Willard Parker Hospital, and 
an average of 5 days in the aureo- 
mycin-treated cases at Willard Parker 
Hospital. 

All of the patients with faucial 
diphtheria had which 
lasted five to six days. One child 
had a bull neck and another general 
Both improved under 


membranes 


adenopathy. 
terramycin treatment. No neurological 
or cardiac complications were ob- 
served although three of the six cases 
were classified as severely ill. It is 
not likely that terramycin exerted 
any specific antitoxic effect since 
penicillin nor 
were antitoxic. No complications due 


neither aureomycin 
to secondary bacterial or fungus in- 
vasion developed during terramycin 
treatment and the two patients with 
enlarged cervical nodes improved 
rapidly while under treatment. All 
six patients harbored virulent strains 
of C. diphtheriae. 

The results in the diphtheria carriers 
were about the same as those observed 
in the acute cases. The carrier state 
was considerably shortened by terra- 
mycin. Two patients had negative 
nose and throat cultures within 
twenty-four hours, one after two 











NAME, AGE, 
ADMISSION 


DATE AND 
NUMBER 
I. M. 5 yr 
7/8/51 
No, 3927 
H. W. 13 yr 
10/25/51 
No. 4345 
3. R. 4 yr 
11/25/51 
No. 4611 


P, O'H. 5 yr. 
11/30/51 
No. 4661 


F. M. 5 yr. 
12/22/51 
No. 4974 


NAME, AGE, 
ADMISSION 
DATE AND 
NUMBER 
C. M. 23 yr. 
11/25/51 
No. 4616 
R. O'H. 12 yr. 
12/18/51 


No. 4909 


Z. P. 5% yr. 


3/4/52 
No. 1947 
Z. R. 5% yr. 


3/4/52 


No. 2650 


D. R. 2 yr. 
5/19/52 


No. 4174 


T. J. 4 yr. 
5/20/52 


No. 4179 


TABLE I, FAUCIAL 


CONDITION ON 
ADMISSION 
Membrane tonsils 
uvula 
Very toxic 


Bull neck 


Membrane tonsils 
pharynx 

Local edema 

Toxic 


Membrane tonsils 
Swollen cervical 
glands 


Membrane tonsils 
Gingivitis 
Stomatitis 


Membrane tonsils 

General adenop 
athy 

Spleen large 

Heterophile nega 
tive 


Membrane tonsils 


TABLE If, DIPHTHE 


CONDITION ON 
ADMISSION 


Sore throat 


Complete nasa 
obstruction 
Airway occluded 
by discharge 


THE 
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DIPHTHERIA—TREATMENT WITH TERRAMYCIN 
DURATION 
(DAYS) 
POSITIVE 
CULTURE 


TERRAMYCIN BACTERIAL 


DOSE NOSE AND VIRULENCE 

DURATION THROAT Vv OR NV 
500 mg. [IV q.8h. 3 V 
9/9-9/11 
125 mg. q.6h. 
9/12 
1 Gm, stat. l V 
500 mg. q.6h. 
10/25-11/13 
200 mg. q.6h. l V 
11/25-12/1 
250 mg. q.6h. ] V 
11/30-12/10 
500 mg. stat. 7 V 
250 mg. q.6h. 
12 oo l 3 
250 mg. q.4h. ] V 


$/15-4/18 

Penicillin 600,000 U. 

1 day before culture 
became negative 


RIA CARRIERS—TREATMENT WITH TERRAMYCI 
- DURATION 
(DAYS ) 
POSITIVE 
CULTURE 


TERRAMYCIN BACTERIAL 


DOSE NOSE AND | VIRULENCE 

DURATION THROAT Vv OR NV 
1 Gm, q.6h. a l V 
11/25-11/27 
500 mg. q.6h. 1 NV 
12/19-12/21 
250 mg. q.6h. 4 NV 
3/4-3/11 
250 mg. q.6h. 3 V 
3/24-4/6 
500 mg. stat. 2 V 
250 mg. q.6h. 
5/20-5/22 
250 mg. q.6h. 6 Vv 


5/20-5/31 


LATE 
COMPLI- 
CATIONS 


0 


LATE 
COMPLI- 


CATIONS 


0 
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days, one after three days, one after 
four days, and one after six days. 
Of the six carriers only one had a 
tonsillar exudate. The others were 
discovered to be carriers under other 
circumstances. Two of the carriers 
harbored nonvirulent strains of C. 
diphtheriae. This was learned after 
terramycin was concluded. 

Since the group treated with terra- 
mycin was quite small it is difficult 
to compare the results with those ob- 
tained with aureomycin o1 with peni- 
cillin. Nevertheless the impression 
gained was that for acute faucial 
diphtheria the results differ very 
little if at all, whether penicillin, 
aureomycin, or terramycin is added 
to the antitoxin therapy. A similar 
impression is gained from our experi- 
ence in the treatment of contact 
earriers of C. diphtheriae. The 
carrier state can be terminated by 
either penicillin, terramycin, or aureo- 
mycin in most patients. Possibly a 
difference in efficacy of these anti- 
biotics may become evident after 
larger numbers of patients are treated 
with terramycin. 


CONCLUSION 

Although the number of patients 
treated with terramycin was small, 
the results were sufficiently impressive 
to warrant a report of our observa- 
tions. These indicated that terramyein 
like penicillin is effective when given 
along with antitoxin in the acute 
eases of diphtheria. Terramycin alone 








rapidly eliminated C. diphtheriae from 
the nose and throat of contact 
carriers. Terramycin like aureomycin 
might be given to patients who are 
allergic to penicillin, or who harbor 
bacterial strains resistant to penicil- 
lin. 

Since we have had very few cases 
of diphtheria in recent years, it was 
hoped that by reporting our observa- 
tions further trial of terramycin 
would be undertaken elsewhere, and 
thus a more definitive evaluation of 
this antibiotic in diphtheria might be 
forthcoming sooner than if we delayed 
our report. 
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AGENESIS OF THE LUNG WITH VASCULAR COMPRESSION OF THE 
TRACHEOBRONCHIAL TREE 


Herspert ©, Mater, M.D., ANp WiLBur J. Goutp, M.D. 
New York, N. Y. 


Fyne: of the lung is often 
associated with other anomalies 
but occasionally the absence of one 
lung may be the only congenital de- 
feet of clinical significance. Since an 
infant who has had a pneumonectomy 
performed for pulmonary disease may 
develop normally, one would not ex- 
pect agenesis of one lung to produce 
serious symptoms when no other anom- 
alies are present. Yet the literature 
contains a number of reports of in- 
fants with congenital absence of one 
lung in whom death was attributed to 
this anomaly alone since no other ab- 
normalities were noted at autopsy. A 
clue as to a possible cause of death in 
certain of such patients is suggested 
by the findings in a ease of agenesis of 
the lung in which a thoracotomy was 
progressive 


performed because’ of 


respiratory difficulty. The operative 
findings together with the later post- 
mortem observations indicated the 
mechanism of the partial intermittent 
obstruction of the airway which was 
present in this infant. On the basis 
of the autopsy findings alone a correct 
interpretation of the clinical course 
would probably not have been possible 
beeause it was only at operation that 
the vascular compression of the 
tracheobronchial tree was evident. 


The 


respiratory symptoms during the first 


infant showed only slight 


few weeks of life. Then episodes of 


From the 
Hospital 


Surgical Service, Lenox Hill 


cyanosis and respiratory distress of 
gradually increasing severity occurred. 
A striking feature of the respiratory 
difficulty in this infant was the char- 
acter of the cyanotic episodes. Usu- 


ally when the infant slept, no 
respiratory difficulty was noted. 
There was then no cyanosis or stridor. 
While infant often ap- 


peared to breathe normally and have 


awake the 


no cyanosis. Crying, however, re- 


sulted in a rapid and alarming change 
in the infant’s condition. Deep e¢yano- 
sis then oceurred. In view of the 
anatomical findings it is believed that 
with crying the inereased intra- 
thoracic pressure caused compression 
of the airway by the aorta and an 
pulmonary ar- 


anomalously placed 


tery with resultant interference with 
vaseular 


ventilation. A complete 
ring did not surround the trachea and 
therefore the clinical picture did not 
simulate that encountered in a deuble 
aortic arch. Moreover, the anatomi- 


eal situation was not amenable to 


surgical correction. 


CASE REPORT 

M. H. was a premature female in- 
fant who weighed 3 pounds 7 ounces 
at birth. She was one of twins but 
the sibling was macerated. Cya- 
nosis was noted at birth but continu- 
ous oxygen therapy was given during 
the first few days of life and the in- 
fant improved. When admitted to 
Lenox Hill Hospital at 9 days of age 
the weight was 2 pounds 15 ounces 
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and there was no obvious respiratory 
difficulty. Physical examination of 
the chest was reported as negative 
but no x-ray was taken at that time. 
The infant improved gradually. When 
6 weeks of age the respirations be- 
came quite rapid and slight retrac- 
tion of the chest wall was noted on 
inspiration. At this time on the 
basis of the physical findings and 
roentgen examination an _ ineorrect 
diagnosis of atelectasis of the right 
lung was made (Fig. 1). During the 
following weeks the frequency and 
severity of the respiratory distress in- 
creased. Feeding and_ particularly 





Fig. 1.—Chest roentgenogram taken at 6 
weeks of age. Course of the trachea has 
been outlined. Note the curving of the 
trachea caused by the aortic arch. 


crying might produce severe cyanosis. 
Roentgen studies of the esophagus 
revealed an area of compression with- 
out any obstruction (Fig. 2). Bron- 
choseopy was not done because it was 
now felt that the child probably had 
agenesis of the right lung and that 
the risk of endoscopy in view of the 
infant’s condition was too great to 
warrant that procedure. It was 
noted that the child often held her 
head in an extended position. She 
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tended to become fatigued while 
feeding. The findings suggested in- 
creasing pressure on the _ trachea 
which was greatest at times of posi- 
tive intrathoracic pressure. When 
10 weeks of age the child’s condition 
was critical and it was therefore 
decided to attempt relief of the 
tracheal compression in spite of the 
great risk of surgical intervention. 
The findings at the time of explora- 
tory thoracotomy were as follows: 

There was no right pleural space. 
The heart occupied most of the 
lower right hemithorax. The _ peri- 
ecardium contained a_ slightly in- 


Fig. 2.—RBarium-filled esophagus is dis- 
placed into the right hemithorax. Note the 
compression of the upper thoracic portion 
of the esophagus caused by the aortic arch. 


creased amount of clear pericardial 
fluid. The superior vena cava entered 
the heart far posteriorly and the 
aorta arose from the right antero- 
lateral aspect of the heart. The pul- 
monary artery was not seen. The 
esophagus, which was dilated, lay 
posteriorly in the right hemithorax. 
The aorta appeared approximately 
of normal size and coursed antero- 
posteriorly to the left side of the 
trachea, causing compression and 
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Fig. 3 Diagram of autopsy findings viewed from posterior aspect. Note that the single 
pulmonary artery (P. A.) to the left lung passes posterior to the bronchus (Br.). The aorta 
(A.) passes anterior to the trachea (T.) and thus the bronchus is practically encircled by 
these vascular structures. Only a single pulmonary vein (P. V.) was present. 





1 B. 
Fig. 4 i, Chest roentgenogram taken shortly before death. Trachea again outlined. 
There is now more herniation of the left lung into the right hemithorax. The trachea is 
quite narrow where it is crossed by the aortic arch. B, Lateral roentgenogram of chest 


shows the trachea (which is outlined) curving backward where it was crossed anteriorly by 
the aortic arch. 
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deviation of the trachea. The de- 
scending aorta lay more toward the 
right side than usual. The trachea was 
thus pushed toward the right and 
posteriorly by the aorta. An in- 
nominate artery arose from the aorta 
close to the trachea. There was no 
evidence of any right lung nor was 
there any evidence of a rudimentary 
bud from the trachea. The left 
pleural space extended to the right 
mid-axillary line. There was no evi- 
dence of obstructive emphysema of 
the left lung. No obvious external 
abnormality of the heart was detect- 
able. The diaphragm appeared nor- 
mal. The phrenic nerve overlay the 
esophagus posteriorly where there was 
some tissue suggestive of thymus. 

At operation it was not found pos- 
sible satisfactorily to relieve the 
aortic compression of the trachea. 
The aorta was freed in the region of 
the arch. The right phrenic nerve 
was crushed in order to paralyze the 
right side of the diaphragm in the 
hope that this would elevate the 
heart and perhaps lessen the pull on 
the aorta. Also several pieces of 
Gelfoam were packed into the space 
that had been created surgically in 
the right hemithorax so as to lessen 
the mediastinal shift. The infant 
died the following day. 

Post-mortem examination confirmed 
the operative findings. but at autopsy, 
beeause of the lack of distention of 
vessels, it was not possible to appre- 
ciate the aortic compression of the 
trachea. The right lung was absent 
and there was only a suggestion of a 
dimple in the trachea at the site from 
whieh a right bronchus should arise. 
The left lung was pale pink, crepi- 
tant, and normally elastic and ap- 
peared natural on cut section. A 
finding of particular interest was that 
the left pulmonary artery crossed be- 
tween the trachea and esophagus 
rather than in its normal position on 
the anterior aspect of the pulmonary 
hilum (Fig. 3). As a result of this 
unusual location of the pulmonary 
artery the tracheobronchial tree near 
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the root of the left lung was squeezed 
in between the aorta anteriorly and 
on the left and by the pulmonary 
artery posteriorly. The structures 
did not produce a complete vascular 
ring around the trachea but did cause 
angulation and compression of that 
structure (Fig. 4). 
DISCUSSION 

Several reports on agenesis of the 
lung have analyzed the previously 
published cases." * *° The recent re- 
port of Wexels,® to which the reader 
is referred for a discussion of agenesis 
of the lung, tabulates the chief fea- 
tures of eighty-seven collected cases 
and discusses the clinical findings 
and the radiographic features. 

In thirty of the sixty-nine cases in 
which sufficient data were available 
there was true aplasia, with no trace 
of a lung, bronchus, or vascular 
supply to the affected side. In 
twenty-eight of sixty-five cases with 
adequate data no other congenital 
malformations were recorded, and a 
considerable percentage of the anom- 
alies present in the other thirty- 
seven cases were compatible with life. 
Almost 50 per cent of the patients 
died in the first five years of life. 
The cause of death is wften difficult 
or impossible to determine on the 
basis of the case reports, Most of the 
eases gave a history of distressed 
breathing, wheezing respiration, 
cough, and sometimes of cyanosis, 
whereas others lived a normal life 
without symptoms. These data are 
suggestive that abnormal collapsibil- 
ity, compression, or angulation of the 
tracheobronchial tree may be a factor 
in the high incidence of pulmonary 
complications in the fatal cases. 

Review of the literature did not 
give us any other information con- 

















cerning vascular compression of the 
airway in cases of agenesis of a lung. 
Unexplained wheezing was reported. 
In some instances anomalous drainage 
of some of the pulmonary veins into 
the right auricle or vena azygos was 
of significance. More careful radio- 
vraphie and pathological study of the 
airway and a search for vascular 
anomalies of the lung which is pres- 
ent seems indicated in the future. 
Thomas and Boyden*® recently re- 
ported the first detailed studies of 
the bronchial and vascular trees in 
the solitary lung of three cases of 
agenesis of the right lung. In each 
instance there were striking devia- 
tions in the bronchovascular patterns 
of the left lung but apparently this 
lung was normal in size. It is inter- 
esting to note that one of these in- 
fants who died just after birth had 
the left pulmonary artery passing 
posterior to the left bronchus and 
the tracheobronchial tree was largely 
encircled by his pulmonary artery 
and the aorta as in our ease. 
Although a single lung without 
obvious fissures is not an uncommon 
occurrence in cases in which one 
lung is absent, the studies of Thomas 
and Boyden suggest that such a lung 
is usually of normal size and is not 


merely an overdistended single lobe. 
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Therefore lack of an adequate amount 
of pulmonary tissue would not seem 


to be a satisfactory explanation of 


the relatively high mortality asso- 
ciated with agenesis of the lung. 


SUMMARY 


A ease of agenesis of one lung with 
respiratory difficulty and death 
caused by vascular compression of the 
airway is reported. An anomalous 
course of the pulmonary artery and 
the position of the aerta were respon- 
sible for the tracheal narrowing. Such 
vascular compression may not be ob- 
vious from post-mortem examinations 
alone since after death the large 
arteries are no longer full and tense. 
Anomalous course of great vessels may 
be of elinieal significance in certain 
cases of agenesis of the lung which 


have respiratory difficulty. 
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THROMBOCYTOPENIC PURPURA OCCURRING IN ASSOCIATION 





WITH PARADIONE (PARAMETHADIONE) AND DILANTIN SODIUM 
(PHENYTOIN SODIUM) THERAPY 


Tuomas E. REICHELDERFER, M.D., Paut H. PEArRson, M.D.,* AND 
SAMUEL LivinGston, M.D. 
BALTIMORE, Mb. 


ILE first report dealing with the 

use of Paradione (3,5-dimethyl-5- 
ethyvloxazolidine-2,4-dione) in the 
treatment of epilepsy was presented 
by Davis and Lennox! in 1947. Our 
experience with this drug,? based on 
the treatment of 198 patients who 
suffered from all types of epilepsy, 
is in accord with the findings of 
others.’ *° We found Paradione to 
be an effective anticonvulsant for the 
control of petit mal spells (three per 
second spike and wave dysrhythmias) 
but found it considerably less effective 
than Tridione (3,5,5-trimethyloxazoli- 
dine-2,4-dione). Relatively few of our 
patients who had forms of epilepsy 
other than petit mal were favorably 
affected by Paradione therapy. 

The only significant untoward re- 
actions of Paradione heretofore ob- 
served have been photophobia, ecutane- 
ous reactions, and hiccoughs. Eight 
(4 per cent) of our patients revealed 
a reduction in leukocyte count and 
total number of polymorphonuclear 
eells during the course of Paradione 
therapy. It is the purpose of this 
paper to report a case of thrombo- 
eytopenie purpura which developed in 
a child receiving both Paradione and 
Dilantin Sodium. To our knowledge, 
no such hematological disturbance has 
been reported in association with 
either Paradione or Dilantin Sodium 
therapy. 


From the Department of Pediatrics, Johns 
Hopkins University Medical School. and the 
Epilepsy Clinic of the Johns Hopkins Hos- 
pital. 

*Present address: 
Marino 9, Calif. 


1635 Chelsea Rd., San 





CASE REPORT 

M. M. (H. L. H. A-86983), a 9-yvear- 
old white female, was first seen in the 
seizure clinie of the Harriet Lane 
Ilome in August, 1951. Past history 
revealed that she had had frequent 
“spells” since the age of 3 years and 
that she had also suffered with re- 
peated attacks of asthma. There was 
a history of hay fever on the paternal 
side of the family. 

At the time of this patient’s initial 
visit to our clinic, she was having on 
the average of two to three minor 
motor seizures of the akinetic type 
daily. Her medication for the prior 
two years consisted of Dilantin, 100 
mg. two times a day. She had been 
previously treated with phenobarbital, 
Mesantoin, and Tridione without bene- 
fit. While taking Tridione, the patient 
developed “a rash” which disappeared 
when the drug was discontinued. 

Physieal examination, including 
neurological, was within normal limits 
except for a moderate degree of Dilan- 
tin hyperplasia of the gums, enlarged 
tonsils, and carious teeth. Hemoglobin 
was 12 Gm. per 100 e.., and the 
leukocyte count was 10,400 per cubic 
millimeter. The differential count was 
not remarkable except for a 15 per 
cent eosinophilia. The platelets were 
reported ‘‘normal on smear.” Diagno- 
sis of akinetie epilepsy was made and 
the child was advised to continue with 
Dilantin, 32 mg. three times a day. 

In September, 1951, Paradione, 300 
mg. three times a day, was prescribed 
in addition to the Dilantin. Hemo- 
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globin and white cell counts were per- 
formed at monthly intervals (see 
Table I). In Mareh, 1952, she de- 
veloped an erythematous rash over the 
hips and groin. This rash disappeared 
soon after the mother changed the 
soap she had been using to launder 
the underclothing. 

On May 17, 1952, the mother, who 
had been cautioned about the toxie 
symptoms of Paradione, telephoned to 
state that the child has been bruising 
easily for two weeks and had had a 
spontaneous epistaxis. Paradione was 
immediately discontinued but the 
Dilantin was continued as_ before. 
Positive physical findings were limited 
to a seattered petechial rash and mul- 
tiple eechymotie areas over the lower 
extremities. There were no _ oral 
lesions or lymphadenopathy. The 
spleen and liver were not palpable. 
The leukocyte count was 5,200 and 
platelets totaled 80,000 per eubie milli- 
meter. A tourniquet test was negative. 
On July 2, 1952, she was admitted to 
the Harriet Lane Home with a diagno- 
sis of thrombocytopenic purpura, 
secondary to Paradione therapy. She 
was afebrile and physical examination 
was unchanged. The peripheral blood 
showed a decreased number of platelets 
and a slight leukocytosis. Bleeding 
time and clotting time were within nor- 
mal limits. Tourniquet test was posi- 


tive. A bone marrow smear obtained 
by iliae puncture was moderately 
cellular with some megakaryocytes 


which did not appear to be producing 
platelets. There did not seem to be a 
decrease in the number of megakaryo- 
eytes. The proportion of nucleated red 
cells was decreased and there was a 
slight inerease in the number of eosino- 
phils. A few monocytes were seen. A 
lupus erythematosus cell preparation 
was negative. The electroencephalo- 


gram revealed abnormalities consistent 
with a convulsive disorder. On July 11 
she was given 50 mg. of adrenocortico- 
tropic hormone by 
jection. 
was prescribed, 
mouth. 


intramuscular in- 
The following day cortisone 
150 mg. a day by 
On the fifteenth day of corti- 
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sone therapy, the platelet count had 
risen to 196,000 per cubic millimeter 
and all purpuric manifestations had 
disappeared. The dosage of cortisone 
was reduced to 100 mg. during the 
subsequent two days and then to 50 
mg. for another two days and then 
discontinued completely. Approxi- 
mately twenty-four hours after the 
cortisone had been discontinued, the 
platelet count dropped to 80,760 per 
eubie millimeter and five days later 
to 16,000 per eubie millimeter. Since 
there was no reeurrence of purpuric 
manifestations, and she had no seizures 
while in the hospital, she was dis- 
charged on Aug. 6, 1952, to continue 
with Dilantin, 32 mg. three times a 
day, and to be followed in the out- 
patient department. 

She had a dental extraction on Sept. 
15, 1952, prior to which she was given 
50 mg. of cortisone three times a day 
for four days. In January, 1953, she 


had three teeth extracted, following 
which there was a_ recurrence of 


petechiae and ecchymoses. She _ re- 
ceived a third course of cortisone 
therapy with satisfactory results. At 
the time of this report (February, 
1953), the patient presented no evi- 
dence of purpura. The platelet count 
was 160,000 per eubie millimeter. 


DISCUSSION 


In 1950, Everett and Richards® re- 
ported that hypoplasia of the bone 


marrow developed in dogs during 
chronie toxicity studies with Para- 
dione. The occurrence of neutropenia 


-aradione therapy 
this clinie and 


in association with 
has been observed in 
reported by others. Dilantin can 
probably be eliminated as the eti- 
ological agent for the following rea- 
sons: first, despite its continuous use 
there has been no progression of the 
purpurie symptoms, and, second, 
although Dilantin has been admin- 
istered to thousands of patients, the 
occurrence of blood dyserasias occur- 
ring in association with its use is ex- 
ceedingly rare. Toxie manifestations 
of Tridione consisting of thrombocyto- 
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penia, agranulocytosis, and aplastic 
anemia are well known.” Since 
Paradione (dimethylethyloxa-olidine ) 
is a homologue of Tridione (t»:methyl- 
oxazolidine), differing only in the sub- 
stitution of an ethyl for a methyl 


group on carbon 5, it is reasonable to 


assume that Paradione was the toxic 
faetor in this ease. This child has an 
allergic background and had previously 
been shown to be sensitive to Tridione. 

This case points out, once again, 
the dangers involved in the use of the 
newer anticonvulsants. The oceur- 
rence of toxie disturbances, despite 
careful laboratory and clinical observa- 
tions, indicates the importance of in- 
structing the patient or parents to 
report immediately any untoward re- 
actions which may occur during the 
course of therapy with any of the 
anticonvulsant drugs. 


SUMMARY 


A ease of thromboeytopenie purpura 
occurring in association with Para- 
dione and Dilantin sodium therapy is 
reported. Paradione appears to have 
been the etiological agent. 
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os with Enterobius ver- 
micularis (Oxyuris 
pinworm, seatworm, threadworm) is a 


vermicularis; 


common disease of children which 
may also affect adults. 
Although the parasites are not 


highly pathogenic, an almost endless 


have been asso- 


ciated with their presence and with 


series of conditions 


the pruritus ani they produce: in- 
somnia, restlessness, anemia, anorexia, 
nervousness, enuresis, a lack of socia- 
bility, failure in school, picking of the 
masturbation, 
sions, vulvovaginitis, appendicitis, sal- 


nose, toxemia, convul- 
pingitis, and even peritonitis. 

Careful surveys have shown a high 
Stoll’ estimated 
that there are eighteen million 


incidence in children. 
"aes 
in the United States and Canada. In 
Washington, D. C., 35 per cent of pre- 
school children, 51 per cent of school 
per cent of adults 
In New York City, it 
proved impossible to eradicate the in- 


children, and 22 


were infested.” 
festation which involved practically 
all of the children living in a well-con- 
ducted orphanage. In one series of ap- 
pendectomies, 30 per cent of the 
pendices had worms.* 

The 


frequently unsatisfactory. 


ap- 


enterobiasis is 
For diag- 
nosis, reliance is often placed upon 


management of 


stool examinations which are virtually 
worthless. Drugs are used which fail 


more often than they sueceed. Only 
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by understanding the life eyele of the 
parasite is it possible to approach the 
rationally. 


problem of treatment 


LIFE CYCLE 
with E. vermicularis is 


acquired by the ingestion of the eggs, 


Infestation 


generally from contaminated fingers. 
The adult parasites, both male and 
female, reach maturity and live in the 
large intestine. They are most numer- 
ous in the descending colon, but ag- 
gregates are often found in the ap- 
pendix and in the cecum. The male 
measures approximately 0.3 x 0.1 em. 
and causes little damage. The gravid 
is somewhat larger, 
At night, it 
migrates from the intestinal tract to 


female, however, 
averaging 1.1 x 0.4 em. 


deposit myriads of eggs in the perianal 
region. The eggs are embedded in a 


sticky substance which causes an in- 


tense pruritus. The patient seratches 
the area at night, and then the soiled 


fingers, with eggs adherent or trapped 


under the nails, are introduced into 
the mouth, starting once again the 


eycle from egg to larva to adult to egg. 

The key information necessary to 
eliminate the the 
that the adult lives only a few weeks 
(probably no more than eight weeks) 


infestation is fact 


and that if reinfestation does not occur 
the parasite will be eliminated without 
medical Although 
authorities* ° claim that eggs deposited 
in the distal portion of the rectum or 
hateh 


treatment. some 


in the perianal region may 











larvae which return to the large intes- 
tine, this must be a rather unusual 
phenomenon. 

The importance of dust-borne in- 
festation has, in our opinion, been 
exaggerated. If dust were the major 
factor in transmission then the in- 
cidence of enterobiasis probably would 
be as high in adults and adolescents as 
in children. While we cannot deny 
the development of dust-borne infesta- 
tions, these disappear in the presence 
of reasonably careful adult anal hy- 
viene 

DIAGNOSIS 

Clinical diagnosis is rarely accurate. 
Killingsworth and associates® stated 
correctly, “Less than 25 per cent of 
children with pinworms have symp- 
toms of enough severity to warrant a 
clinical diagnosis.” Definitive diagnosis 
may be established by observing the 
adult, generally the female, wandering 
in the perianal region, or the adult 
may be visualized in the rectum on 
proectoscopie examination. Much more 
frequent diagnosis, however, is made 
by finding the characteristic eggs 
which average 55 x 26 p», are flat on 
one side, and often contain motile 
larvae. 

Since the eggs are not deposited in 
the intestinal tract, they will not be 
found in the stool unless, accidentally, 
the feeal matter traverses that portion 
of the perianal tissue in which eggs 
have been deposited. 

The most satisfactory way of mak- 
ing the diagnosis in our experience is 
a modification of the transparent cellu- 
lose (adhesive or Seoteh) tape method 
which was deseribed by Graham’ and 


independently shortly thereafter by 
Watson and MacKeith’ in a 
recent article also found this proce- 


-lacobs.* 


48 THE JOURNAL OF PEDIATRICS 


The technique con- 


dure superior. 
sists of applying a 2 x 6 em. strip of 
transparent cellulose tape to the muco- 
cutaneous junction of the anus in the 
morning before a bath and _ before 
defecation. The tape is pressed firmly 
against the mucous membrane and skin 
with the back of a test tube or a 
tongue blade. The strip is then 
quickly pulled away and the sticky 
side placed against an ordinary glass 
slide. The smooth side of the tape is 
ironed out by gentle pressure to re- 
duce the number of air bubbles. The 
slide may then be examined directly 
under the low and high dry powers 
of the microscope. Cover slips are 
not needed. With little experience, it 
is possible to quickly distinguish the 
ova from the only element which 
may cause confusion, namely, small 
air bubbles. Immediate examination 
is not necessary ; the slides may be in- 
serted in an envelope and brought or 
mailed to a laboratory for diagnosis. 
STANDARD TREATMENT 

Drugs.—Many drugs have been used 
but none has been entirely satisfae- 
tory. Gentian violet (methylrosaniline 
chloride) and Diphenan (parabenzyl- 
phenylearbamate) are the best known 
und probably the most effective. Used 
alone the cure rate is rarely more 
than 35 per cent. Other preparations 
which are employed inelude hexyl- 
resoreinol, tetrachlorethylene, raw 
garlic or deodorized garlic tablets, 
Pyribenzamine (tripelennamine hydro- 
chloride), Benadryl (diphenhydramine 
hydrochloride), Egressin (thymyl _N- 
isoamylearbamate), bilberries, pheno- 
thiazine, bismuth subnitrate, triphenyl- 
methane, santonin, carbon tetrachlo- 
ride, and aluminum subacetate. Re- 
cently terramycin has proved of some 
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value but its expense and toxicity in 
the required dosage are considerable, 
retreatment is often necessary, and the 
true cure rate has not yet been estab- 
lished. Furthermore, terramyein may 


simply reduce the number of ova 


which are released, or merely delay 


their appearance. 


Accessory Measures.—Many investi- 
gators have recognized that if the eyele 
of the parasites could be broken specific 
therapy would be unnecessary or 

Since the life of the adult 


female is less than two months, meth- 


auxiliary. 


ods which would prevent reinfestation 
or autoinfestation will be effective in 
Children 


sleeping 


eliminating the parasite. 
afflicted with 


gloves, their hands have been tied to 


have been 
the sides of the beds, they have been 


encased in layers of ‘‘panties,” or 
pajamas, all with the laudable objee- 
tive of keeping the fingers from the 
Any- 


one who has watched children in one of 


anus during the sleeping hours. 


these contraptions will agree that they 
cannot be suecessful. Gloves cannot 
he kept on the hands without stran- 
gling the circulation at the wrist. If 
the hands are tied to the side of the 
bed and the child cannot bring his 


fingers to his anus, he generally 


manages to move in such fashion as 


to bring his anus to his fingers. And 
by endless contortions the child gen- 
erally manages to slip his hand 


through, under or behind the pants, 
pajama suit, or other sleeping garment 
to attain his objective of scratching his 
incidentally con- 


itchy anus and 


taminating his fingers with ova. One 
has only to paint the anal region at 
night with a dye and examine the 
child’s finger tips in the morning to 
frequently the anus is 


realize how 
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seratched at night, even with ordinary 
safeguards. 

Cleansing enemas have been em- 
ployed with the objective of killing 
or washing out many of the gravid 


females. Hexylresoreinol, glycerin, 
quassia chips, soda and soap have been 
the favorite medications in this sphere. 
In addition, various ointments, usually 
ammoniated mercury and more re- 
antipruritic and 


preparations, have been applied to the 


cently anesthetic 


anal region. 


And finally, daily vacuuming of 
rugs, draperies, and furniture, fre- 
quent sterilization of the toilet seat, 
and even household fumigation have 


at times been employed in an effort 
with little suecess since 
than the 


to destroy eva 
the ova are more durable 


harassed housewife’s morale. 


PROPOSED REGIMEN 
Until better drugs are available we 
must employ the principle that the 
parasite and its sturdier 
than the patient and must be “worn 
out” by a process of slow attrition. 


eggs are 


Since the parasites cannot be killed 
easily or the eggs destroyed simply, it 
is necessary to reduce the possibility 
while waiting for the 
And by 


reducing the number of eggs available 


of reinfection 
short-lived parasite to die. 
for ingestion the state will be reached 
when more adults are dying than are 
growing to maturity in the intestinal 
tract. 

The measures which are advocated 
are time-consuming and expensive. 
They may be possible of accomplish- 
ment to some families and completely 
academic to others. But unless the 
parents are willing to make the neces- 
failure is almost  in- 


sary sacrifices 


evitable. 














For some years I have experimented 
with the use of a one-piece sleeping 
garment which would be effective in 
preventing patients from seratching 
the anus during sleep. Several mothers 
have contributed valuable suggestions 
and advice. 

At present, parents are advised to 
purchase one-piece pajama suits or 
BV D's. 


a zipper system is sewn in to seal the 


The buttons are removed and 


smaller transverse rear flap and the 
longer longitudinal front entrance. 
These zippers may be “locked” by the 
use of two safety pins so that the child 
is sealed in until released by parent. 
Young children are unable suecess- 
fully to remove two safety pins. The 
older children wake up, as a rule, 
while attempting to remove the pins 
and if cautioned properly will not 
scratch the anus. In the few instances 
where the pins are successfully _re- 
moved during sleep, it is necessary to 
substitute ties made of strong string 
which require cutting for release. We 
have tried metal locks; if these are 
large they interfere with sleep; if 
small, they conceivably could be torn 
off and swallowed. If there is any 
objection to the zipper system the rear 
flap and the lower two-thirds of the 
front entrance are sewn shut. The 
upper third of the front entrance may 
be sealed by ties between closely 
spaced buttonholes which should be ar- 
ranged on both sides of the garment. 

The pants legs should be narrow 
so that a hand cannot be slipped up to 
the anus from below, or pajamas which 
extend completely over the feet may 
be purehased. Younger children re- 
quire the assistance of an adult for the 
toilet routine and hence this suit offers 
no additional burden to the parents. 
Older children eapable of a private 
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toilet are prevented from reaching the 
anus during sleep, but may unseal 
themselves when awake, without dis- 
After the toilet 
is completed, the hands, of course, are 
A thin pair of 
cotton panties should be worn under 


turbing the parents. 
vashed thoroughly. 


the pajama suit. 

Enough garments must be purchased 
to permit daily change. Ordinary 
adequate. 


Sheets need not be washed daily. Al- 


washing and ironing is 
though the expense involved is not in- 
considerable, most parents weleome 
any method which increases the rate of 
cure of this persistent infestation. 

Shower—An_ extremely 


valuable addition to this phase of 


Morning 


therapy is a shower with anal washing 
with soap and warm water in the 
morning, preferably after defecation, 
before the child goes to sehool. A 
shower in the morning is much more 
advantageous than a similar washing 
at night since the eggs deposited dur- 
ing the night are much more numerous 
than those deposited during the day. 
The physician will, of course, have to 
overcome the mother’s natural opposi- 
tion to bathing the child before ex- 
posing him to the elements in the 
morning, but if the objective of 
changing the eustomary routine is ex- 
plained, cooperation is usually ob- 
tained. There is, of course, no objection 
to a shower or a bath at night but 
usually one such proceedure is enough 
The rea- 


son for preferring a shower to a bath 


of a burden on the mother. 


must be obvious and is especially ap- 
plicable when there are several chil- 
dren in the household. 

Onee emphasis is properly placed 
upon the primary objective of prevent- 
ing reinfection, then auxiliary meth- 




















ods may be employed 


tically. 


Since 


none 
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DRUGS 


TREATMENT OF ENTEROBIASIS 


realis- 


of the available drugs 
are very effective, it is our policy to 


recommend their use in series. 


is a 


This 


safe procedure since the drugs 


vary considerably in chemical strue- 
ture and toxicity is not additive. 
The following program may be em- 


ployed: 


1. Gentian 


violet 


2. Terramycin—three days. 
9 
». 


Diphenan 
4. Hexylresorcinol 


Duration of 
treatment 
Aged 1-2 yr. 


Aged 3-5 yr. 


Aged 6-10 yr. 


Aged 11-15 yr. 


Adults 
Time of ad- 


ministration 


Toxic symp 
toms 


Contraindica- 
tions 


ten days. 


GENTIAN VIOLET 


7 days 


0.009 Gm. (gr. 3/20) 
b.i.d. 

0.009-0.018 Gm. 
(gr. 3/20-6/20) 
t.i.d. 

0.018-0.030 Gm. 

(gr. 6/20-10/20) 
t.i.d. 

0.030-0.060 Gm. 
(gr. 10/20-20/20) 
t.i.d. 

0.060 Gm. (1.0 gr.) 
t.i.d. 

One hour before 
meals 


Nausea, headache, 
vomiting, abdom 
inal pain, diarrhea, 
dizziness 

Ascariasis, hepatic 
disease, cardiac dis- 
ease, pregnancy, 
gastrointestinal 
disease 


one day. 


seven days. 





production 


worm burden and egg 
below the biologie level necessary to 
infestation. If few 
adult 
parasites gradually die off or are 


killed off, 


less and less possible. 


perpetuate the 


eggs are deposited and the 


reinfestation will become 

After one month’s holiday, the en- 
tire course of therapy should be re- 
peated if there is any suggestion of 
persistence of the parasites. 

If the patient is unable to tolerate 
any individual drug it may be elim- 
inated Hexylre- 
soreinol is the 


from the regimen. 


most dangerous of 


TABLE I 


TERRAMYCIN 


3 days 


0.050 Gm. 


t.i.d. 
0.050-0 
t.i.d. 


0.10-0.20 Gm. 


t.i.d. 


0.25 Gm. 


t.i.d. 


0.25 Gm, 


q.i.d. 


After meals 


Nausea 
rhea, 


proctitis 


The schedule is outlined in detail 


in Table I. 
Until 
enterobicide 


such 
is available, the 


time as an 


effective 
thera- 


peutic accomplishment of drugs may 


be considered limited to reducing the 


. diar 


DRUG 
DIPHENAN HEX YLRESORCINOL 


10 days One dose 


0.125 Gm, Avoid 
t.1.d. 
.100 Gm. 0.25 Gm. 0.3-0.5 Gm. as one 
t.i.d. dose 


0.25 Gm. 0.6-0.8 Gm. as one 


q.i.d. dose 

0.5 Gm, 0.8-1.0 Gm, as one 
t.i.d. dose 

1.0 Gm. 1.0 Gm, as one 


dose 

On fasting stomach 
in A.M., followed 
in two hours by 
saline purge 

Stomatitis if 
chewed. Epi- 
gastric discom- 
fort 

Uleeration of in 
testinal tract 


t.i.d. 
After meals 


Anorexia, 
diarrhea 


Renal damage 


these drugs and many physicians may 
prefer to avoid its use. 

Local Ointment.—The most efficient 
local ointment which we have em- 
ployed is Perazil (chloreyelizine hydro- 


chloride). This is applied to the anal 
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region at night with a rubber finger 


cot—a small amount being tucked in- 
to the 


reduces the pruritus ani and may limit 


anal canal. This preparation 


the deposition of eggs. 


Enemas.—To avoid the bother and 
traumatic experience of daily enemas, 
these are reduced to biweekly affairs at 
night, employing only a small amount 
evacuate those 


of lukewarm water to 


females lurking in the rectum. 


Accessory Measures.—Clipping of 
the children’s nails, frequent washing 
of their hands, weekly vacuuming and 
the 


simple hygienie procedures which are 


airing of house or apartment are 


recommended; they do not inflict an 
unusual burden upon the housewife 
Reinfection.—There is little doubt 


but that other members of the family, 
other children, must be 
The 
difficulty is generally with playmates. 
find 


was acquired, 


at least the 


treated simultaneously. greatest 


If parents out from 
the 


children 


attempt to 


whom infestation 


their are often regarded as 


pariahs and hence there is an inelina- 


tion to coneeal the disease. 


The problem is too broad for in- 


dividual control. Two suggestions 
may be helpful: 

1. Pediatricians and other  physi- 
cians examining children — should 


routinely employ a Graham cellulose 
This will increase the num- 
the 


disease, and help to remove its social 


tape test. 
ber of diagnoses, “popularize” 
stigma. 

2. Sehool physicians should include 
the test as part of routine annual en- 
trance physical examination. 


capable physi- 


At present 
cians are anxious not to make the diag- 


many 
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nosis since they feel frustrated about 
treatment and see no reason for alarm- 
ing parents about an unimportant and 
This atti- 
tude will disappear as soon as therapy 


often “unecurable” disease. 
becomes more effective and it becomes 


feasible to treat all eases. 


SUMMARY 

Since no truly effeetive enterobicide 
is currently available, therapeutie ef- 
forts should be directed to the preven 
reinfestation by mechanieal 
the the 
worm burden and egg production be- 
the 
perpetuate the disease. 


tion of 


means and to reduction of 


low biologie level necessary to 


These objectives may be attained 
by: 

1. The use of a “seal-in” type of 
sleeping garment which efficiently pre- 
vents anal contamination of the 


fingers. 


2. Morning showers to wash away 


eggs deposited in the perianal region 
during the night. 


3. Drug therapy which  ineludes 


several preparations used in any 


sequence: gentian violet, Diphenan, 


terramyein, and hexylresoreinol are 
recommended as reasonably effective 
and safe. 


4+. An 


pruritie 


anal ointment mildly anti- 


and anesthetic. Perazil is 
suggested. 

5. Biweekly enemas employed simply 
for the purpose of rectal lavage. 


6. The usual auxiliary methods of 


washing hands after the _ toilet, 
cleansing the toilet seat once daily, 
and vacuuming and airing the house 


once weekly. 


7. Simultaneous treatment of sib- 


lings and playmates. 











KEAN: TREATMENT OF ENTEROBIASIS 53 


S. Greater recognition and popular- covered Mode of Infection With Entero- 
yee _ : tend? bius vermicularis, J. Parasitol. 35: 138, 
ization of the disease by pediatricians, 0. om, Tune oe 2 
school physicians, and others so that 5. Schuffner, W., and Swellengrabel, N. H.: 
Retrofection in Oxyuriasis. Conclusions, 
J. Parasitol. 35: 391, 1950. 
may be removed. ;. Killingsworth, W. P., Meyer, P. R., 

McFadden, I. M., and Boardman, H. L.: 
REFERENCES Treatment of Pinworms (Oxyuriasis), 


. Stoll, N. R.: This Wormy World, J. Texas J. Med. 48: 27, 1952. 


the soeial stigma of the parasitization 


Parasitol. 33: 1, 1947. . Graham, C. F.: A Device for the Diag- 


2. Cram, E. B.: Studies on Oxyuriasis. nosis of Enterobius vermicularis, Am. J. 
XXVII. Summary and Conclusions, Am. Trop. Med. 21: 159, 1941. 
J. Dis. Child. 65: 46, 1943. . Jacobs, A. H.: Enterobiasis in Children, 
}. Schenken, J. R., and Moss, E. S.: En- J. Pepiat. 21: 497, 1942. 
terobius vermicularis in the Appendix, Am. 9. Watson, J. M., and MacKeith, R.: The 
J. Clin. Path. 12: 509, 1942. Comparative Efficiency of Various Tech- 
Schuffner, W, and Swellengrabel, N. H.: niques for the Diagnosis of Threadworm 
Retrofection in Oxyuriasis. A Newly Dis Infeetion, Areh. Dis. Child. 27: 526, 1952. 














THREE UNUSUAL 


E. Cutcier, M.B.B.CH. 
TeL-Aviv, 


_ a short period in the 
summer three unusual 


Salmonella enteritidis, 


cases 
of meningitis 
presented 


typhoid, and pyoceyaneus 


themselves in infants, and were thought 


worthy of record. 


CASE 1. SALMONELLA MENINGITIS 


A 4-month-old female infant was 
admitted with a history of fever for 
four days. The parents, from Iraq, 
were healthy and had no other chil- 
dren. Pregnaney and birth were nor- 
mal, and the infant was breast fed for 
the first month. 

Past history was noncontributory, 
although there were occasional episodes 
of diarrhea. 

Four days before admission, the 
child developed a high temperature, 
without cough or diarrhea. Three 
days later the child started vomiting, 
and on the day of admission began 
with generalized twitchings of the 
body. 

On examination, the infant had a 
temperature of 39.5° C., absent cor- 
neal reflex, and convulsions of the 
whole body, especially of the legs. 
Neck rigidity was slight, Kernig’s sign 
negative, and tendon reflexes increased 
on both sides. The liver was palpable, 
and the spleen was enlarged and firm. 
On lumbar puncture, the fluid was 
turbid, under 350 mm. of water pres- 
sure, and contained 2,148 cells per 
eubie millimeter. Protein was 200 mg., 
Pandy test sugar 87 mg., chlo- 
rides 740 mg. per cent. Urine exam- 
ination was negative, while the blood 
count revealed 3.300.000 red cells. and 
10,800 leukoevtes. 

Treatment was begun with penicil- 
lin, 400,000 units, and Chloromyecetin 


From the Sarafand Government Hospital. 
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1 Gm. daily, and Luminal was given to 
stop the convulsions. The following 
day the infant was no better, with con- 
vulsions and hyperpyrexia. Kernig’s 
sign was positive, and a right facial 
palsy was now present. 

Culture of the cerebrospinal fluid 
revealed salmonella, probably S. enter- 
itidis, slightly sensitive to streptomy- 
cin, and more sensitive to Chloromy- 
cetin. Streptomycin 44 Gm. daily was 
added to the treatment. After three 
days, streptomycin was discontinuec.. 

After three days the temperature 
began to fall; but on the tenth day it 
rose again to 41° C., spasticity be- 
coming marked, and a slight jaundice 
apparent. Lumbar puncture revealed 
4,508 eells, protein 160, sugar 10 mg., 
and chlorides 670 mg. per cent. Stool 
cultures were negative. On the twen- 
tieth day the patient became dyspneic, 
and died with a terminal pneumonia. 

A post mortem revealed a diffuse 
purulent meningitis, with a fibrinous 
yellowish exudate spread over the 
frontal gyri, and especially over the 
base of the brain. Atelectatie foci 
were present in the lower part of both 
lungs. Specimens for culture were 
taken from the liver, gall bladder, 
spleen, and intestine, and were nega- 
tive for salmonella. Culture from the 
cerebrum was positive for S. enterit- 
idis, and the type was confirmed by 
Dr. Kauffmann of The State Serum 
Institute, Copenhagen. 

Comment.—Salmonella meningitis is 
a rather rare condition. The first case 
was reported by Ghon in 1907, but 
Netter’s review’ in which he collected 
seventy-six cases and added two of his 
own, is the first comprehensive dis- 
cussion of the subject in the literature. 
Henderson? reported three eases, and 
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reviewed 144 cases. Levinson, Kadison 
and Diamond® found that up till 1950 
153 eases had been reported. 

The genus salmonella contains more 
than 100 strains of organisms which 
are pathogenic, and various types have 
been reported as the cause of menin- 
gitis. Beene, Hansen, and Fulton‘ listed 
eleven types of salmonella which have 
been isolated in the eighty reports 
published since 1948, ineluding the 
typhoid bacillus, and various new 
types which have been discovered. In 
their analysis of 235 patients, the con- 
dition was four times commoner in 
children than in adults. 

Henderson regards the disease as a 
septicemia. He maintains that a com- 
bination of factors peculiar to the new- 
horn infant makes them especially sus- 
ceptible, i.e., the high permeability of 
the intestinal mucosa, with its low re- 
sistance to infection, combined with 
birth trauma leading to a weakening 
of the meninges. Accordingly, in the 
newborn infant the condition is epi- 
demie in nature, and characterized by 
acute diarrhea and a rapidly fatal 
course. In older children, the sporadic 
nature, and the frequent absence of 
diarrhea, makes for a better progno- 
sis. These comments are borne out by 
Levinson and associates, who found 
the history of preceding gastroenter- 
itis in at least 80 per cent of the cases. 
Sourees of infection have been con- 
taminated milk (in some cases even 
mother’s milk), water, or food, and 
ean be due to both animal or human 
earriers. 

Although Levinson and co-workers 
were impressed with the lack of men- 
ingeal reaction in their two patients, 
most observers report the signs and 
symptoms as that of meningitis in in- 
fants, with a high fever and a leuko- 
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Cerebrospinal 


eytosis often present. 
fluid examination is the same as in 
other purulent meningitides. Diagno- 
sis is difficult and the organism is 
isolated by a culture of the fluid, or 
aided by 
autopsy, a purulent meningitis with a 
tendency to basilar distribution is usu- 
ally found. 

Treatment has varied with time. 
Henderson? regarded sulfadiazine as 


serologic techniques. At 


the probable drug of choice, quoting 
recovery in ten of nineteen pa- 
tients, as compared to only eight re- 
coveries in 128 patients not receiving 
the drug. Penicillin has been regarded 
as ineffective. 
streptomycin combined with sulfon- 
amides as the treatment of choice. 


Levinson® considered 


Cases of recovery have been reported 
with Chloromycetin®™ and with intra- 
venous aureomycin.° 

It remains to be seen whether these 
new antibiotics will reduce the high 
mortality in this condition. In Hen- 
derson’s? series, there were 128 deaths 
in 147 patients, i.e., an 87.5 per cent 
mortality. 
feel that the position has improved. 
Before 1939, eight of 128 patients re- 
covered, i.e., 6 per cent. Since the 


Levinson and co-workers® 


advent of newer therapy, out of 
twenty-five patients, twelve recovered, 
i.e., 48 per cent. Beene and associates* 
found that of eighty-seven cases re- 
ported since 1948, seventy-two patients 
died, giving a mortality rate of 82.7 
per cent. 

Prognosis generally depends upon 
the age and type. Henderson reports 
only one recovery in forty-nine chil- 
dren under one month of age compared 
to seventeen recoveries in eighty older 
children. All forty-five patients with 
infection due to S. enteritidis and its 
varieties died. The use of newer anti- 
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bioties may, however, lead to an im- 
provement in the prognostie outlook of 
this condition. 


CASE 2. TYPHOID MENINGITIS 


A 3-month-old male infant, weight 
5 kilograms, was admitted with a his- 
tory of fever for five days. Family 
history was noncontributory. Preg- 
naney and birth were normal, and the 
child had always been well. Five days 
previous to admission, a fever devel- 
oped which did not subside. On the 
day previous to admission, the child 


began to have slight difficulty with 
breathing, and then developed gen- 


eralized convulsions. 

On admission the patient was 
markedly ill, unconscious, convulsing, 
with a temperature of 39.8° C. The 
convulsions were generalized, and in- 
cluded twitchings of the facial muscles. 
No neck rigidity was present, and 
tendon reflexes on both sides were 
hyperreactive. The liver was 2 finger- 
breadths palpable, and the spleen 1 
fingerbreadth palpable. No evidence 
of inflammation was present in the 
ears or throat. 

A lumbar puncture revealed a tur- 
bid fluid, which contained 1,300 cells 
per cubic millimeter, and on culture, 
the etiological organism was found to 
be Salmonella typhosa. Blood and 
stool cultures were negative, and ex- 
amination of the urine revealed no 
significant findings. Examination of 
the blood showed the absence of any 
malarial parasite, a hypochromie ane- 
mia with 2.5 million red cells, and a 
white cell count of 8,700, of which 78 
per cent were lymphocytes. 

On admission the patient was con- 
sidered as a probable typhoid menin- 
gitis, and treatment was_ instituted 
with Chloromyeetin, 500 mg. daily, in 
addition to penicillin, 400,000 units, 
and sulfadiazine, 2 Gm. daily. Lumi- 
nal was given to stop the convulsions. 

The temperature remained high un- 
til the fourth day, after which the 
general condition improved, and sul- 
fadiazine was stopped. From the 
eighth day onward treatment was con- 
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tinued with Chloromycetin, 250 mg., 
and penicillin, 200,000 units, daily, 
until twenty-one days had elapsed. 
During this period the child was apy- 
rexial and eating well. Diet was nor- 
mal, with vitamins given in addition. 
Twelve days after therapy had been 
discontinued, the child developed a 
mild diarrhea which responded to a 
course of sulfadiazine, 4 Gm. daily, 
and the child was discharged in a 
healthy condition. 

At a_ follow-up examination two 
months later, the infant was found to 
have gained one kilogram in weight, 
and to be quite well and healthy. The 
nervous system was normal, and Widal 
reaction was negative. 

Comment.—In a comprehensive re- 


view, Beene and associatest included 
the typhoid bacillus in their classifiea- 
They 


state, ‘‘The typhoid bacillus is now 


tion of salmonella meningitis. 
recognized as a member of the genus 
Salmonella; and _ its 
members of that group is well attested 


relationship to 


to by its clinical behavior, especially 


when the meninges are involved.’’ 
Formerly it was the custom of distin- 
guish clinically between typhoid and 
salmonella infections. In many cases, 


however, this can still be done, and 
the above case is therefore presented 
under its own heading. 

There are very few references in the 
literature to a true suppurative ty- 
phoid meningitis, although meningis- 
found in 
cases of typhoid fever. In Mitchell- 
Nelson’s Textbook of Pediatrics, ty- 
phoid meningitis is regarded as a rare 


mus is often to be severe 


and usually fatal condition. One case 


is quoted with turbid cerebrospinal 
fluid, and positive cultures from the 
Death 


occurred on the eighth day with prae- 


spinal fluid, blood, and stools. 


tically no evidence of intestinal lesion. 


Petersen®* reported a_ fatal case, 
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despite cisternal injections of penicil- 
lin and sulfathiazole. , 
ported a case of a 21-day-old infant 
where the mother was found to be a 
carrier; and speculates whether infec- 
tion took place before or during labor, 
or during breast feeding. A cerebral 
abseess was found with virulent bacilli 
in the cerebrospinal fluid. Ripey® 
describes a case of a 13-month-old girl 
in coma and high fever, which after 
a number of negative reports turned 
out to be a typhoid meningitis. Treat- 
ment being unsuccessful with penicillin 
and sulfathiazole, Chloromyecetin was 
used, but with only a slight response, 


Horing®”  re- 


even when inereased to 100 mg. every 
3 hours. There 
sponse, however, when this was aug- 
mented with 100 
every 3 hours, given orally. 


was a dramatic re- 


aureomycin, mg. 


The condition carries a very poor 
prognosis. Where the disease can be 
diagnosed clinically, it is therefore 
advisable to start immediate treat- 
ment with large doses of Chloromy- 
augmented, if 


aureomyein. 


cetin, necessary, by 


PYOCYANEUS MENINGITIS 
AERUGINOSA ) 


CASE 3. 
(PSEUDOMONAS 


A 2-month-old male infant was 
admitted with convulsions. The par- 
ents were from Yemen, and the father 
was in hospital for tuberculosis. Preg- 
naney and birth were normal, and the 
child was always quite well. 

Three days before admission the in- 
fant had a slight fever, was fretful, 
did not eat well, and developed a severe 
diarrhea. Stools were very watery, 
but did not contain blood. On the day 
of admission, the child started vomit- 
ing and began with generalized con- 
vulsions. 

On admission, the child was severely 
ill, dehydrated, with a temperature of 
38.5° C., and acidotie breathing. The 
patient was unconscious and convul- 
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sing, especially on the right side of 
the body. Reflexes were increased on 
both sides, but no signs of meningeal 
irritation were present. The stools 
were watery, but contained no pus or 
blood. 

On lumbar puncture, the cerebro- 
spinal fluid was clear, and not under 
pressure. Protein and sugar content 
were normal, but due to a technical 
error, the cell count and culture of the 
fluid could not be carried out. The 
CO, combining power was 25 vol. per 
cent, blood calcium 12 mg., and blood 


urea 180 mg. per cent. Malarial 
smears were negative, urine normal, 


and examination of the stools showed 
the presence of leukocytes and mucus. 

The patient was given fluids intra- 
venously including sodium lactate, and 
Luminal to stop the convulsions. 
Treatment was also begun with peni- 
cillin and sulfadiazine. The follow- 
ing day the patient was worse, with 
a temperature of 40.5° C., and the 
heart sounds were rapid, weak, and 
irregular. The infusion was stopped, 
and Chloromyecetin, 250 mg. daily, was 
added. Subsequently rales developed 
at both bases, the patient became 
dyspneie, and developed a generalized 
nonpitting edema. Sulfadiazine was 
stopped, and streptomycin, 1% Gm. 
daily, begun. The patient’s condition 
worsened, cyanosis developed, and 
death ensued four days after admis- 
sion. 

At autopsy a severe purulent men- 
ingitis was found, with a_ terminal 
pneumonia present. Cultures were 
taken from the cerebrum and the organ- 
ism was identified as Bacillus pseudo- 
monas pyocyaneus, with a moderate 
sensitivity to streptomycin. Blood ag- 
glutinins were negative, but the organ- 
ism was also present in the spleen, 
liver, and intestine. 


Although 


evyaneus meningitis have been reported 


Comment. “ases of pyo- 
from 1917 onward, the condition is ex- 
tremely rare, and the organism re- 
sponsible has been considered a fairly 


harmless saprophyte. It is now known, 
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however, that under certain conditions 
this organism is capable of becoming 
highly pathogenic, not only by the 
emission of toxins, but also by direct 


invasion, causing a severe and often 


fatal, bacteriemia, both in children 
and adults. 

Most cases have been reported as 
due to involvement of the meninges 


secondary to lumbar puncture, head 
wounds, fracture of the skull, otitis 
media, ete., or secondary to invasion 
of the blood stream from a primary 
foeus in the umbilical cord or from an 
abseess. Several cases have been re- 


ported following the intrathecal ad- 
ministration of contaminated material. 
In a survey of the literature, Kerman 
found cases 


and co-workers* twenty 


following lumbar puncture. In eleven 
cases meningitis complicated diagnostic 
initial taps 
fluid. 


Seven eases followed spinal anesthetic, 


lumbar punctures, after 


had disclosed normal spinal 


and one ease was after pneumoen- 


cephalography. Since then, Evans,’ 
Davidson,’ and many others have re- 
fatal 


after spinal analgesia. A few cases 


ported usually cases, occurring 
have been reported in which the men- 
inges appeared to be the primary in- 
volvement. 

In a 
newborn and 


discussion of pyoevaneus in 


infants, Zimmerman" 
adds four eases to the ten already re- 
corded in the literature. In these four 
eases, the presence of an intracranial 
hemorrhage, probably due to obstetric 
trauma, and confirmed by autopsy or 
lumbar puncture, is regarded as a locus 
leading to an 
fulminat- 


minoris resistentiae, 


acute purulent meningitis, 
nature and causing death in 


As to the portal of 


ing in 
all four infants. 
entry, two children had digestive dis- 
turbanees, and two rhinopharyngitis. 
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The exact pathogenic mechanism could 
only be conjectured. In the ease re- 
ported here, the gastrointestinal dis- 
turbance may have been the cause of 
the infection, or, since the fluid was 
clear, the initial lumbar puncture. 
Mortality in this condition has 
always been high. Evans® found the 
rate to be 66.6 per cent, and that the 
patients who recovered did so after 
a long illness lasting from fifty-four 
to ninety days. Kerman and asso- 
ciates* found the gross mortality in 
fifty-two cases to be 58 per cent. When 
meningitis was secondary to septi- 
cemia, mortality was 85 per cent where- 
meningitis mortality 
was 52 per cent. In a review of ninety 
cases reported up to 1947, Stanley’ 
found the mortality to be 55 per cent 
in primary meningitis, and 86 per cent 


as in primary 


in secondary meningitis, with an over- 
all mortality of 68 per cent. Glanz- 


man,’ however, in discussing the in- 


ereased virulence of B. pyocyaneus, 
reports recovery in five eases (two of 
which had meningitis) with the prompt 
use of antibioties. 

Treatment is varied with time. Wise 
and Musser (1939) treated six adults 
with sulfonamides and spinal drain- 
age with four recoveries. Davidson’ 
described two adult eases treated with 
sulfamerazine, of which one recovered. 
associates’ reported 


intratheeal 


Cairns, and 
three fatal 
streptomycin and sulfonamides. Debre 


eases, using 


and Mazzinaecci™ used 
intrathecally and 
muscularly, on three infants, with re- 


streptomy- 
ein, both intra- 


eovery in one. Glanzman’ reported 
recoveries in two cases of meningitis, 
treated with penicillin, sulfadiazine, 
and streptomycin. Radke and Cun- 
ningham™ reported a child with a 


double infection, both B. pyocyaneus 
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and N. flavescens, who made a prompt 
recovery on penicillin and streptomy- 
cin (intratheeally and intramuscular- 
ly). Zimmerman,'! discussing four 
cases in newborn infants, found that 
treatment with penicillin, 
sulfonamides, and streptomycin pro- 
duced a with 
clearing of the cerebrospinal fluid, only 


combined 


temporary recovery, 
to be followed by an acute exacerba- 
tion, resulting in the death of all four 
patients. Aureomyein, given orally, 


rectally, and intravenously, has _re- 
sulted in the recovery of a ease, as re- 
Netter. Recently, 


Knight, Hardy, and Negrin" reported 


ported by 


a case treated successfully with in- 
and 
dornase, together with treatment with 
Yow'® reported that in 
fifty-six eases of pyocyaneus infection, 
the most effective agent in treatment 


2 


was polymyxin Bb, 


tratheeal streptokinase strepto- 


neomycin. 


with an oceasional 
response to st reptomycin and terramy- 
It is to be hoped that the use of 
may 


ein. 
the 
more recoveries in the future. 


newer antibioties result in 


DISCUSSION 
The oceurrenee of these three cases 
within a short period, and the growing 
number of eases reported in the litera- 
that are 
common enough to warrant considera- 


ture, suggest these forms 


tion in ease of meningitis. It 


may be that cases of this nature are 


any 


on the increase due to the effectiveness 
of antibioties in eliminating the more 
sensitive organisms as the etiological 
agent. Yow, in a study of pyoecyaneus 


and proteus infections, maintains that 


the suppression of other bacteria by 
widespread use of antimicrobial drugs 
has inereased the relative importance 
of these organisms as causative agents 
Cases of in- 


in infectious processes. 


MENINGITIS 
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fection due to these organisms, that 
develop during or following repeated 
courses of antibiotic therapy, are re- 
ported. It seems likely that the same 
may hold for infections by salmonella 
or typhoid organisms. 

These types of meningitis for vari- 
ous reasons are far commoner in chil- 
dren than in adults, especially in de- 
bilitated or dystrophic infants. In 
many instances, the portal of entry 
regarded as the gastroin- 


has been 


testinal tract. The occurrence of these 
three cases during the summer period 
in Israel, where over 85 per cent ad- 
the unit were 
gastrointestinal disturbance, 


missions to eases of 

empha- 
sizes the necessity of being aware of 
these conditions, and treating accord- 
ingly. 

In all cases of convulsions, therefore, 
a lumbar should be 
and a culture and sensitivity test for 


puncture done, 
organisms earried out, in order that 
prompt and effective antibiotic ther- 
apy can be instituted. 


SUMMARY 


Three unusual cases of meningitis 
—S. enteritidis, typhoid, and pyocya- 
neus—presented themselves within a 
period of seven weeks in the pediatric 
department. All three patients were 
in a serious condition, and had con- 
Two died and 


incidence, 


vulsions on admission. 
one recovered. The 
tality, and treatment in each type are 
It is suggested that these 


mor- 


discussed. 
unusual forms may be on the increase 
the 
more sensitive organisms by antibiotics. 
Lumbar puncture, culture, and sen- 
sitivity test for organisms are advised 
in any child presenting with convul- 


due to effective elimination of 


sions. 
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ACUTE 


(INFANTILE) GAUCHER’S DISEASE 





Report OF A CASE, THE SECOND IN A F'AMILY 


A. K. Geppes, M.D.., 


AND S. Moore, M.B. 


MONTREAL, CANADA 


* 1882 Gaucher' described the dis- 
ease that bears his name. In 1927 
Oberling and Woringer? pointed out 
that the disease in infancy, in contrast 
to its chronicity in later childhood and 
adult life, was distinguished by an 
acute malignant course, early death, 
striking tendeney to neurological 
symptoms, and lack of pigment disor- 
ders. Summaries of the literature of 
(ijaucher’s disease in infancy and 
childhood have been made by Atkin- 
son® in 1938, by Aballi and Kato* in 
1938, and by Stransky and Davis- 
Lawas’ in 1949. Of the approxi- 
mately thirty reported cases in in- 
fants only four have been from the 
North American continent. The ob- 
ject of this paper is to report an addi- 
tional case and to comment on the 
familial occurrence of the disease. 


CASE REPORT 


The patient was first seen by one 
of us (A. K. G.) at the age of 3% 
months and admitted to hospital 
where the diagnosis of Gaucher’s dis- 
ease was confirmed by examination 
of splenie puncture fluid, by post- 
mortem histology, and by lipid analy- 
ses of the spleen and liver. 

The parents, aged 36 and 33 years, 
were healthy, of English and Duteh 
non-Semitie origin, with no known 
history of disordered lipid metabo- 
lism in antecedent generations. Ster- 
nal marrow showed no eells identifi- 

From the Department of Paediatrics and 


Pathology of the Royal Victoria Hospital, and 
MeGill University. 


able as Gaucher’s in either parent. 
There were three pregnancies. The 
product of the first was a girl who 
died in the Hospital for Siek Chil- 
dren, Toronto, in 1950 at the age of 
11 months of Gaucher’s disease and 
was the subject of a report by Rodg- 
ers and Jackson. The second ehild, 
a boy, when examined at the age of 3 
months, showed a spleen palpable 1 
em. and a liver 1.5 em. below the 
costal margin. At the age of 2 years 
neither liver nor spleen was palpable, 
the child was robust, and sternal 
marrow was negative for Gaucher 
cells. 

The third child, a male, was first 
seen at the age of 314 months because 
of a collection of mucus in the throat 
with noisy breathing and difficulty in 
swallowing. These symptoms dated 


from the age of 244 months and were 


identical to the initial symptoms ap- 
pearing at the age of 314 months in 
the sister who had died of Gaucher’s 
disease. The birth history was nor- 
mal and there were no previous ill- 
nesses except a mild coryza. Exami- 
nation showed a poorly nourished 
pale child with cireumoral grayness, 
noisy breathing, rasping ery, much 
mucus in the pharynx, spleen en- 
larged into the pelvis, liver edge 3 
em. below the costal margin, and en- 
largement of all the superficial lymph 
glands. There were no areas of skin 
pigmentation and no changes in the 
conjunctivae. Additional examina- 
tion in hospital gave the following re- 
sults: red blood eells 3,530,000, he- 
moglobin 9.4 Gm., white blood cells 
8,900, differential count not unusual, 
fragility and sedimentation rate of 
red cells normal. Platelets, coagula- 
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tion time, and clot retraction were 
normal, and prothrombin time 24 see. 
Spinal fluid examination including 
culture was negative. The fundi 
were normal. Irregular fever to 103 
I’. was present throughout the hos- 
pital stay with nothing other than his 
disease to explain it. lead retrae- 
tion, opisthotonus, and hypertonicity 
appeared and together with the dys- 
phagia and laryngeal difficulty stead- 
ily inereased. Sternal marrow 
showed no cells identifiable as Gauch- 
er’s. Splenie pulp obtained by pune- 
ture showed many large cells of the 
reticulum cell type, with large granu- 
lar eccentric nuclei and an abundance 
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the thorax and of the dorsal and lum- 
bar spine showed no abnormalities. 
Chemical analyses of the _ blood 
showed total fats 910 mg. per cent 
(normal 500 to 800), fatty acids 725 
mg. per cent (normal 300 to 400), 
total cholesterol 123 mg. per cent 
(normal 150 to 250), cholesterol 
esters 85 mg. per cent. 

After ten days in hospital the child 
was discharged to his home where the 
cachexia, opisthotonus, and  dys- 
phagia increased, and he died at the 
age of 10 months after seven and one- 
half months of illness. 

Pathology.—At post-mortem exami- 
nation the body was that of a poorly 





Fig. 1 Splenic pulp, obtained by puncture of 


of eytoplasm without a binding cell 
wall. The protoplasm was arranged 
in fine fingerlike strands and was 
much paler-staining than the nuclei. 

Repeated examination both early 
and late in the course of the disease 
failed to show similar cells in the 
saliva which accumulated in the 
pharynx. Urinalysis was negative 
X-rays of 


and blood sugar normal. 





spleen, showing two Gaucher cells. (x<900.) 
nourished, poorly developed male in- 
fant. The length was 59 centimeters, 
and the weight was 3,700 grams. The 
skin and conjunctivae were pale and 
not pigmented. No teeth were pres- 
ent. The spleen weighed 170 grams, 
sixteen times the normal of 11.5 
grams,’ and filled most of the left half 
of the abdomen. It was gray-red and 
its eapsule was coarsely granular. 
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The cut surface was gray. There were 
several accessory spleens, the largest 
measuring 1.5 em. in diameter. The 
liver weighed 270 grams (normal 160 
grams) and filled the upper third of 
the abdominal eavity. It was gray- 
yellow both on the external and on the 
eut surface. The mesenteric lymph 
nodes and the peribronchial and medi- 
astinal nodes were slightly more prom- 
inent than usual and were soft and 
somewhat gelatinous on the eut sur- 
face. The marrow of the vertebrae 
and long bones was uniformly pale 
red. The right lung weighed 75 
grams and the left 65 grams (normal 
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adrenals and in the lymphoid follicles 
of the intestine. The cells were large 
and polygonal and had pale acido- 
philie fibrillar cytoplasm. They usu- 
ally had several eccentrically placed 
nuclei varying greatly in size, shape, 
and staining properties and fre- 
quently showing several nucleoli. The 
cytoplasm had the fibrillar appearance 
like wrinkled tissue paper typical of 
these cells. It was particularly well 
seen on the Mallory-Heidenhain tech- 
nique, in which the cytoplasm stains 
gray-blue and the nuelei red.  Pe- 
riodie acid-Schiff stains showed a posi- 
tive reaction only in patches and was 





Fig. 2 Liver, showing compression of liver cords by Gaucher cells 
frequently vesicular nuclei, and 


with several eccentric, 
wrinkled tissue paper. ( 450.) 


61 grams each). The lungs were 
slightly hyperemic and edematous and 
showed no consolidation. The eut sur- 
face was faintly mottled with white. 
Other organs showed no abnormality. 

Typical Gaucher cells were found 
microscopically in large numbers in 
the spleen and accessory spleens, liver, 
lvmph nodes, bone marrow, thymus, 
and lungs. Fewer were seen in the 





large polygonal cells 


pale, fibrillar cytoplasm looking like 


considered inconclusive as a differen- 
tiation between Gaucher cells and Nie- 
mann-Pick eells.* ° 

The lungs contained many Gaucher 
cells in the alveolar septa, the alveo- 
lar spaces, and the bronchial lumina. 
There were slight hyperemia and 
edema of both lungs, with here and 
there scanty infiltrations of polymor- 
phonuclear leukocytes, plasma cells, 
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and lymphocytes into the edema fluid. 
The architecture of the splenie and 
thymie tissue was almost obliterated by 
a diffuse infiltration of Gaucher cells. 
The liver was affected to a 
tent. 
The 


lesser @Xx- 


not remarkable ex- 
ternally. Seetions taken at random 
showed the large- and medium-sized 
py ramidal cells of the cerebral cortex 
to have a densified appearance, the 
Nissl being huddled together 


brain was 


bodies 
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A chloroform solution of the total 
lipids'® was treated with acetone and 
magnesium chloride, and the acetone- 
soluble fraction (triglycerides, sterols) 
was then washed with water, dried, 
and weighed. The weight of the ace- 
tone-insoluble substanees was then 
obtained by difference. In this frae- 
tion total phospholipids were caleu- 
lated from the phosphorus content," 
lecithins and cephalins by mild alka- 
line hydrolysis,'? and sphingomyelins 





Lung, showing Gaucher 


so as partly to obseure the nucleus 
the appearance deseribed as mummifi- 
cation. In addition, their eontours 
were coneave and retracted. No vae- 
uoles were seen in the neurons. 

The anatomical 
(iaucher’s disease 

The findings almost 
of the child’s sibling 
cerebral lesions in our 
The those deseribed 
by Oberling and Woringer® save for 
the absence of vacuolization. 

Lipid analyses of the liver 


diagnosis was 
parallel those 
except for the 
cortical case. 


lesions resemble 


and 


spleen were made and reported by Dr. 
Donald Fairbairn as follows: 





cells in the 


alveolar 


and 


alveolar spaces septa 


by differenee. Cerebrosides were 
estimated as the difference hetween 
total acetone insolubles and_ total 
phospholipids. The results showed 


that cerebrosides were abundantly 


present in both liver and spleen, and 


that the phospholipid content of 
these organs was unusually small 
(Table I). 

Portions of the acetone-insoluble 


fraction from both tissues were hy- 
drolyzed in dilute hydrochlorie acid," 
the acid was removed in vacuo, and 
the hydrolyzate examined qualita- 
tively for monosaccharides by paper 
chromatography.'*'* From the re- 
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TABLE I. FRACTIONATION OF TOTAL LIPIDS 


SPLEEN LIVER 
Jo OF Jo OF 
DRY DRY 
FRACTION WEIGHT WEIGHT 
Total lipids 22.8 30.4 
Acetone solubles 7.2 8.6 
Acetone insolubles (by 15.6 21.8 
difference ) 
Total phospholipids 4.1 5.1 
Lecithins and cephalins 3.6 $.2 
Sphingomyelins (by dif 1.1 0.9 
ference ) 
Cerebrosides (by differ- 10.9 16.6 
ence) 
Cerebrosides (by glucose 1.7 0.3 


determination ) 


sults it was clear that galactose, the 


normal carbohydrate component of 


cerebrosides, was replaced by glucose. 
This finding is in accord with that of 
Halliday and associates.’® In addition, 
a second reducing substanee was ob- 
served on the paper in approximately 
the same amounts as glucose. The 
RE of this substanee, which was not 
identified, was considerably lower 
than that of glueose (Table IT). 


TABLE IT. ParerR CHROMATOGRAPHY OF 
CEREBROSIDE HYDROLYZATF 
The solvent used was pyridine:water: butanol 


(2:1.5:3) 
COMPOUND RF 
Galactose 0.58 
Glucose 0.68 
Hydrolyzate (1 0.68 (glucose) 
(2 0.53 (unknown) 


The same or similar hydrolyzates 
were employed for the quantitative de- 
termination of redueing (and fer- 
mentable) sugar’? using glucose as a 
standard. Conversion of the results 
to terms of cerebrosides gave values 
for cerebrosides which were only a 
small fraction of those determined by 
the difference method (Table I). Al- 
though this conflict in results was not 
resolved, it seems possible that the 
large cerebroside content arrived at 
by the difference method may have 
been an artefact arising from the 
presence in the  acetone-insoluble 
fraction of large amounts of unidenti- 
fied (and abnormal) substances. 





COMMENT 

Since 1895 Gaucher’s lipid  dis- 
order has been known as a familial 
disease. Oberling and Woringer® '* 
reported five cases among the seven 
siblings of one family. Groen'’ 
in 1948 first showed the character- 
istie Gaucher cells in the bone mar- 
row of an adult patient with the 
disease and of his father who was 
apparently healthy, and thus _ indi- 


cated the hereditary mechanism of 


the disease. None of Groen’s cases 
was in an infant. In 1949 Stransky 
and Davis-Lawas® and in 1951 Stran- 
sky and Conchu®’ reported the dem- 
onstration of Gaucher cells in the 
hone marrow of the apparently 
healthy father of one infant with 
acute Gaucher's disease and in the 
apparently healthy mother of an- 
other infant similarly afflieted. 

An older sibling of the subject of 
this report had died from the same 
disease. Apart from these two in- 
fants there were no known eases of 
Gaucher’s disease or of ‘‘spleen 
trouble’? among two parents, four 
grandparents, six uncles and aunts, 
and seven first cousins of the patient. 
The bone marrow of the father, the 
mother, and the surviving apparently 
healthy child showed no (Gaucher 
cells. Blood groups of both parents 
and of the last two children in the 
family were identical in detail. There 
was no parental consanguinity. The 
frequency of the disease among sib- 


18 


lings??*»'* and its appearance in the 
offspring vf related parents*' suggest 
a simple recessive type of inheritance. 
The finding of the pathologie cells in 
the marrow of healthy parents of in- 
volved children indicates that the 
pathological gene is present in a 
‘‘earrier’’ state. The fact that one 


| 
i 
| 
| 





frequently cannot find the Gaucher 
cells in the marrow of involved pa- 
tients themselves complicates the 
question of their detection in the 
marrow of parent ‘‘earriers.’’ The 
parents of our patient were advised 
that their healthy son was unlikely 
to produce affected children unless 
he married a relative and that any 
future child they themselves pro- 
duced would have a 25 per cent 


chanee of being affected. 


SUMMARY 


A ease of acute (infantile) Gauch- 
er’s disease is reported in an infant 
of 3 months, one of three siblings, the 
eldest of whom likewise died of this 
disease. Diagnosis was confirmed by 
splenic puncture. Necropsy findings 
are deseribed. Chemical analysis of 
spleen and liver showed the glucosido- 
cerebroside characteristic of this dis- 
ease. The familial aspect of the dis- 
ease is discussed. 

The authors thank Dr. R. L. Denton and 
Dr. Joseph Kaufmann for blood studies and 
Dr. Clarke Fraser for his genetic study of 
this family. 


REFERENCES 


1. Gaucher, P. C. E.: De l’épithéliome 
primitif de la rate, Thése de Paris, 1882, 
2. Oberling, C., and Woringer, P.: La 


maladie de Gaucher chez le nourrisson, 
Rev. franc. de pédiat. 3: 475, 1927. 
Atkinson, F. R.: Gaucher’s Disease in 


Childhood, Brit. J. Child, Dis, 35: 1, 


1938, 


t. Aballi, A, J., and Kato, R.: Gaucher’s 
Disease in Early Infancy; Review of 
the Literature and a Report of a Case 
With Neurological Symptoms, J. Peptat. 


13: 364, 1958, 


5. Stransky, E., and Davis-Lawas, D. F.: 
Am. J. Dis. Child. 78: 694, 1949. 

6. Rodgers, C. L., and Jackson, S. H.: 
Acute Infantile Gaucher's Disease: 


Report, Paediatrics 7: 53, 1951. 


66 THE JOURNAL 


. Groen, J.: 





PEDIATRICS 


Potter, E. L., and Adair, F. L.: Foetal 
and Neonatal Death, Chicago, 1940, 
University of Chicago Press, page 33. 
Morrison, R. W., and Hack, M. H.: 
Histochemical Studies in Gaucher’s Dis 
ease, Am. J. Path. 25: 597, 1949. 
Wolman, M.: Staining of Lipids by 
the Periodic-Acid-Schiff Reaction, Proc. 
Soe. Exper. Biol. & Med. 75: 583, 1950. 
Folch, J., Ascoli, J., Lees, M., Meath, 
J. A., and LeBaron, F. N.: Preparation 
of Lipide Extracts From Brain Tissue, 
J. Biol. Chem, 191: 833, 1951. 

Fiske, C. H., and Subbarow, Y.: Colori- 
metric Determination of Phosphorus, 
J. Biol, Chem. 66: 375, 1925. 


2. Schmidt, G., Benotti, J., Hershman, B., 


and Thannhauser, 8. J.: A Miero 
method for the Quantitative Partition 
of Phospholipid Mixtures Into Mono- 
aminophosphatides and Sphingomyelin, 
J. Biol. Chem. 166: 505, 1946. 


Kirk, E.: A Micromethod for Approxi- 
mate Estimation of Lecithin, Cephalin, 
Ether-insoluble Phosphatide, and Cere- 
brosides in Plasma, Red Blood Cells, 
and Tissues, J. Biol. Chem, 123: 623, 
1938, 


. Chargaff, E., Leonie, C., and Green, C.: 


Techniques for the Demonstration by 
Chromatography of Nitrogenous Lipide 
Constituents, Sulfur-containing Amino 
Acids, and Reducing Sugars, J. Biol. 
Chem, 175: 67, 1948. 

Horrocks, R. H., and Manning, G. B.: 
Partition Chromatography on Paper: 
Identification of Reducing Substances 
in Urine, Lancet 256: 1042, 1949. 
Halliday, N., Deuel, H. J., Jr., Trager 
man, L. J., and Ward, W. E.: On the 
Isolation of a Glucose-containing Cere 
broside From Spleen in a Case of 
Gaucher’s Disease, J. Biol. Chem. 132: 
171, 1940. 

Nelson, N.: A Photometric Adaptation 
of the Somogyi Method for the Deter 
mination of Glucose, J. Biol. Chem, 153: 
375, 1944. 


. Woringer, P.: Cinquiéme enfant at 


teint de maladie de Gaucher dans une 
méme famille, J. de méd. de Paris 54: 
689, 1934. 

The Hereditary Mechanism 
of Gaucher’s Disease, Blood 3: 1328, 
1948, 


20. Stransky, E., and Conchu, T. L.: He- 


redity in the Infantile Type of Gauch- 
er’s Disease, Ann. paediat. 177: 319, 
1951. 





oe aint Las A 











3 
j 


LUCILLE J. 


A SUMMER CAMP FOR CHILDREN WITH HEART DISEASE 
Ross, M.D. 


New York, N. Y 


URING the past half century, 

many summer camps have been 
organized for healthy children. Camp- 
ing facilities for children with certain 
physical handicaps have also been de- 
veloped. However, children with heart 
disease have had almost no oppor- 
tunity to derive the benefits of the 
type of group-living experienced at 
camp, or to cultivate at camp the non- 
athletie and athletic skills within their 
capacity. 

Sprout Lake Camp was founded by 
the Associated Cardiae Leagues, Inc.* 
in 1949 exelusively for children with 
heart disease. It is nonsectarian and 
no fee is charged. The camp is located 
in Verbank, Dutchess County, New 
York, about sixteen miles east of 
Poughkeepsie. It occupies eighty-eight 
acres of wooded and cleared land which 
was formerly an estate. Fig. 1 is a 
sketch of the camp. 

The children live in five wooden, one- 
story houses built on a relatively flat 
area of ground which will be referred 
to as the campus. The adjoining ath- 
letie field is also on level ground. 
There are shower and toilet facilities 
in the houses, and at the entrances are 
separated areas for storing raincoats 
and rubbers. The houses are parti- 
tioned to form two ‘‘bunks,’’ each of 

Address: 801 West End Ave. 

*The organization was formed for this 
purpose by the members of the following 
five groups of women: Community Child 
Welfare League, Ethel Spiegel Welfare 
League, League for Cardiac Children, Sara 


Holland League, and Sylvia Parmet Wiener 
League. 


which accommodates about eight chil- 
dren. Nearby is the bunk for nature 
study and the one for arts and crafts. 
The latter building is large and mod- 
ern and has excellent equipment; one 
of its porches can also serve as an out- 
door stage. In the main house are the 
dining rooms, administrative offices, a 
library, an auditorium, an indoor play 
area, rooms for music, newspaper, and 
photography hobbies, and the infir- 
mary. The latter consists of a large 
examining and treatment room and 
two bedrooms with space for eight pa- 
tients. A hill 560 feet long, with a 7 
per cent grade, leads from the main 
house to that part of the lake where 
the children swim. In this area the 
maximum depth of the water is 38 
inches. 
THE STAFF 

The staff at camp included a diree- 
tor, an assistant director, a dietician, a 
physician (which was my position in 
1951 and 1952), a registered nurse, 
twenty counsellors, two cooks, two 
kitchen helpers, five waiters, a care- 
taker, and a woman in charge of laun- 
dry. The counsellors had completed at 
least one year of college training, and 
included people who were studying 
pedagogy, medicine, pharmacy, occu- 
pational therapy, and law. Before 
‘amp started, the counsellors met twice 
with the camp director and once with 
the medical director, who discussed 
rheumatic fever and heart disease in 
children and the counsellors’ responsi- 
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bilities in matters pertaining to the 
health the the 


summer, there were weekly meetings 


children. During 


ol 


of the entire staff. 
THE CAMPERS 


Approximately seventy-five boys and 
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The referring agencies were asked to 
recommend children whose functional 
and therapeutic cardiae classifications* 
were IB through ITC, and who had not 
had the 
preceding nine months nor ecardiovas- 


rheumatie activity during 


cular surgery during the previous six 


























girls, 8 through 12 years of age, were months. The application forms had 
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at Sprout Lake Camp in July and an 
other seventy-five in August. Almost 
all of the campers lived in New York 
City and many were from under- 
privileged homes. Three-fourths of the 
children 1951 1952 


ferred to the eamp by children’s ecar- 


in and were re- 


diae clinies, the others by private phy- 
sicians, by teachers, or by tue Depart- 
Health New York City. 


of of 


ment 


spaces for a medical history, physical 
examination, eardiae diagnosis, and so- 


Criteria Committee 
Association, a func- 
refers to persons 
“ordinary physi- 
discomfort,” and 
subjectively have 
activity.” A 


\s established by the 
of the New York Heart 
tional classification of J 
with heart disease to whom 
eal activity does not cause 
Ii refers to patients who 
slight limitation of physical 
therapeutic classification of A refers to “pa- 
tients with cardiac disease whose physical 
activity need not be restricted,” B, to those 
“whose ordinary physical activity need not 
be restricted, but who should be advised 
against ususually severe or competitive ef- 
forts,” and C, to those “whose ordinary phys- 
ical activity should be moderately restricted.” 





























ROSS: SUMMER CAMP 
cial history. A preliminary screening 
of the applications was made by mem- 
bers of the Admissions Committee of 
the Associated Cardiae Leagues and 
the camp physician. If they felt that 
the application indicated that a child 
would benefit from Sprout Lake Camp, 
he was referred for an examination by 
one of the eight members of the Med- 
ical Committee, of which Dr. Nathaniel 
T. Kwit was chairman, to determine 
whether he met the medical require- 
ments for admission. 

The campers in 1951 and 1952 had 
a number of different kinds of cardiac 
lesions. In computing the incidence 
of the various lesions, the figures for 
the two summers have been combined. 
Children who were at camp both years 
(of whom there were fifty-five) were 
counted twice. One-third of the chil- 
dren haa eongenital heart disease. Two 
children had cor pulmonale and two 
had enlarged hearts as the result of 
sickle-cell anemia. The rest of the chil- 
dren had had rheumatie fever. Of 
those with rheumatic heart disease, 62 
per cent had mitral insufficiency alone, 
17 per cent had mitral insufficiency 
and stenosis, 6 per cent had only aortic 
insufficiency, 6 per cent had mitral and 
aortic insufficiency, 7 per cent had 
mitral insufficiency and stenosis and 
aortie insufficiency, and 1 per cent had 
mitral stenosis and aortic insufficiency. 

The varieties of congenital heart 
disease represented and the number of 
children who had each were as follows: 
Tetralogy of Fallot: 


Postoperative 25 


Unoperated 3 
Interauricular septal defect 10 
Interventricular septal defect 16 
Pulmonary stenosis: 

Postoperative 2 

Unoperated 7 
Patent ductus arteriosus (unoperated) 4 
Single ventricle 2 
Dilated pulmonary artery 
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Subaortic stenosis 4 
Coarectation of the aorta: 
Postoperative 1 

Unoperated | 


Transposition oy the great vessels 2 
Interauricular and interventricular septal de 
fects and overriding aorta 1 
Enlarged ascending aorta 1 

Type undiagnosed 17 


The medical records submitted by 
the referring agencies indicated that 
the functional and therapeutic classi- 
fications designated for a child de- 
pended not only on his eardiae lesion 
and activity tolerance, but also on their 
evaluation and interpretation by the 
examining physician and his opinion 
about the amount of physical activity 
advisable for children with heart dis- 
ease. Statistics concerning these classi- 
fications will therefore be omitted, ex- 
cept for mentioning that during the 
two summers, twenty-six children 
manifested a greater degree of dyspnea 
or tiring after running than do normal 
children, and seventeen children had 
to walk more slowly than healthy chil- 
dren. (Children who were at camp 
both years were counted twice). 


THE PROGRAM 

The daily program will be given in 
detail in order to indicate the range of 
activities and the amount of walking 
which the children did. The children 
were awakened at 7:30 a.m., and 
washed and dressed themselves in the 
following half hour, after which there 
were flag-raising, breakfast, and an 
hour’s cleanup. The children made 
their own beds, swept the floors, and 
cleaned the basins, and the grounds 
around the bunks. (Incidentally, the 
children were assigned to bunks on the 
basis of their ages.) The entire camp 
then met for a half hour of group 
singing. There was one major morning 
activity which was selected by bunk 
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of 


rowing, baseball, volley- 


groups and eonsisted of any one 
the following: 
hall, shooting for baskets, teetherball, 


craftwork, fishing, going on a cook-out, 


folk-dancing, music, building a lean- 
to, or instruction in swimming. Dur- 
ing the very hot weather, there was a 


morning swim for all. A half-hour in- 
terval for washing and quiet play pre- 
ceded dinner, and after dinner there 
of an hour and a half. 


was a ‘‘siesta’”’ 


The children lay on their beds during 
the first half of this rest period and 
were permitted to read or write letters 
during the latter half. 

The the 


tivities was a general swim. 


first of two afternoon ac- 
Including 
the time required to walk to and from 
the lake and to change clothing, one 


The 


children were in the water for about a 


and one-quarter hours elapsed. 


half hour; however, they remained for 
a shorter period if they felt cold or if 


the counsellors saw them shiver. Fol- 
lowing the swim, milk and _ cookies 
were served near the athletic field. 


Then each child went to the ‘‘hobby’’ 


which he selected for a one-week pe- 
riod. The hobbies were arts and erafts, 
nature, music, dramaties, photography, 
newspaper, folk-dancing, and rowing. 
There was a half hour wash-up period 
and flag-lowering before supper which 
was at 6 P.M. 

The entire camp usually participated 
Movies were 


the 


in the evening activity. 


shown once a week. Sometimes 
children gave dramatie presentations. 
There were also quiz programs, a barn 
danee, various types of treasure hunts 
(which required walking around the 
campus), and campfires. Bedtime was 
o P.M. 

The activities listed resemble those 
of healthy 


frequently commented on how like the 


eampers. Indeed, visitors 
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This 
probably was primarily the result of 
our belief that 
Sprout Lake was to show its campers 


usual camp program ours was. 


a major function of 


how much like healthy youngsters they 
The only general restriction in 
was the 
When 
indicated, further modifications in the 


are, 


physical activity at camp 


omission of competitive games. 


activities of individual children were 
The staff quickly appre- 
ciated the necessity for this, since it 
that 
greatly in their functional capacities 


introdueed. 


was evident the children varied 
from those who had a normal exercise 
tolerance to those who became dyspneie 
or tired after a short walk. 

In certain sports, such as archery 
and boating, no modifieations were re- 
Many of the children learned 
The older children 
boatful of 
younger ones went 


quired. 
handled a 
the 
two ehil- 


to row. 


friends alone: when 
boating, 
dren usually rowed together. 
the 


and differed at Sprout Lake only in 


Swimming was favorite sport 


that a few children rested more often 


than healthy children would have. 


During the past two summers, nineteen 
earned Red 
fifteen 


children Cross beginner 


intermediate, six- 
and 


fourteen 


certificates, 


teen deep water, thirty-seven 


swimmer certificates - ehil- 


dren became Junior Lifesavers. 

At the time of the weekly hike and 
pienie lunch, most of the eampers went 
by bunk groups on hikes as long as 
several miles. It was found necessary 
to organize a ‘‘slow hiking’’ group for 
four children 
during August, 1952. This enabled ev- 
ery child to say that he had gone hik- 


severely handicapped 


ing. 

The variations in the way baseball 
was played exemplify the flexibility of 
the program. Many of the children 
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played a normal game except that only 
a few innings were played and that 
there was no emphasis on winning for 
a team. When necessary, the bases 
were moved closer together to lessen 
the distances the children ran around 
the diamond. <A couple of boys had 
never even caught a soft rubber ball. 
Although they did not play in a game 
of baseball, they were shown how to 
eatch a ball and how to hold and use 
a bat. Their surprise and delight in 
heinge able to bat a ball a few yards 
appeared as great as that of healthier 
boys in making a home run. 

Although the medical supervision 
was greater than in most camps, we 
tried to impress on the children that 
Sprout Lake was indeed a camp, and 
not a elinie, hospital, or convalescent 
home. 

Routinely each child had three 
physical examinations at camp. The 
purposes of the first one, which was 
done within forty-eight hours of ar- 
rival at camp, were to determine 
whether a child had any general 
health problem, communicable disease, 
or elinieal evidence of rheumatie ac- 
tivity; to determine the probable 
eardiae diagnosis; and to try to find 
out from him the amount of physical 
activity to which he was accustomed at 
home. The counsellors were told about 
any special features to be watched in 
individual campers. Two weeks later, 
each child was re-examined, and an 
evaluation of his functional capacity, 
based on the observations of the coun- 
sellors and the physician, was made. 
Observations and suggestions for the 
referring agencies were recorded. A 
final examination was made within two 
days of the child’s departure from 
camp. 


Medications which the referring 
physicians recommended that their pa- 
tients receive regularly were taken in 
the bunks. The responsibility for re- 
membering to take the medicine rested 
with the camper and his counsellor; 
the camp physician reminded both at 
intervals. Two children received peni- 
cillin prophylactically during 1951, 
and fourteen children took penicillin 
or sulfonamides during 1952. Two 
children took digitalis preparations 
and two were on anticonvulsant ther- 
apy. 

It was considered very important to 
attempt to keep respiratory infections 
at a minimum. For this reason, no 
visitors (except professional workers 
in medical and allied fields) were per- 
mitted at camp. The program was such 
that the children did not become over- 
tired. The counsellors were instructed 
to see that the children dressed suf- 
ficiently warmly, especially in the eve- 
nings, and that they wore rubbers 
whenever the grass was wet. The 
swimming clothes were changed in the 
bathhouses, so that the children did 
not walk or sit around in wet suits. 
Each bunk had a large tarpaulin which 
was spread on the ground for the 
children to sit on at such activities as 
the morning sing or outdoor evening 
entertainments. 

If a child complained of a_ sore 
throat or had even a very mild upper 
respiratory infection, he was put to 
bed in the infirmary to give him an 
extra rest and to try to prevent his 
bunkmates from becoming ill. Any 
rheumatie child who developed acute 
pharyngitis with fever was treated 
with penicillin intramuscularly for 
three days followed by oral penicillin 
for seven days. 
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The majority of the children’s eom- 
plaints and illnesses were of the minor 
types encountered in other camps. In 
addition, one child had a sickle-cell 
crisis, and four children were believed 
to have rheumatie activity. One of 
them was found to have earditis and 
congestive heart failure on the routine 
examination made on the day of his ar- 
rival at camp. <A second child had had 
chorea for two years; it was felt that 
the camp program subjected her to 
more stress than was advisable. An- 
other youngster appeared to have low- 
grade rheumatie activity (manifested 
hy migratory pains in the extremities, 
low-grade fever, anorexia, and pallor) 
which had probably been present for 
several months, and was fully appre- 
ciated only after the child was ob- 
served in the infirmary for several 
days. The fourth child developed 
chorea and earditis toward the end of 
the first week in camp. These children 


were sent home or to hospitals. 


DISCUSSION 


One of the major problems we an- 
ticipated was the determination of how 
much physical activity the children 
could do and should be permitted to do 
at camp. Although many children with 
inactive rheumatie heart disease feel 
able to do whatever healthy children 
do, there is a difference of opinion 
among physicians about the advisabil- 
ity of limiting physical activity. Most 
of the physicians who referred such 
children to Sprout Lake recommended 
that the children omit competitive 
games. Since there were none at camp, 
it was not necessary to pay special at- 
tention to the amount of phvysieal ac- 
tivity of the majority of children who 
had rheumatic heart disease. The ex- 
ceptions were a few children with 
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eardiae enlargement who would run 
around a great deal if guided only by 
their own desires; an attempt was 
made to restrict these children to a 
walking pace when they went from 
one activity to another. 

The children who had congenital de- 
fects and had a funetional classifica- 
tion of J were treated similarly. It 
was observed that the more severely 
handicapped children with congenital 
heart disease were usually self-limited 
and voluntarily stopped to rest if they 
heecame dyspneic or tired. The ques- 
tion of activity regulation was resolved 
much more easily than had been ex- 
peeted by following two broad policies 

omitting competitive games and re- 
specting the need of certain campers 
to set their own tempo 

Since Sprout Lake has shown that 
camping is feasible for children with 
many types of heart disease, it is 
hoped that increased opportunities for 
attending camp will be made available 
to such children both through the 
founding of other special camps and 
by permitting more children with 
heart disease to attend normal eamps 
which are now in existence. Adminis- 
trators of camps frequently are afraid 
of accepting any child labeled ‘‘ear- 
diae’’ and are not aware that children 
with heart disease vary in their de- 
grees of handicap and in the amount of 
restriction which need be imposed on 
their activity. Children classified as 
IA should be able to attend any camp, 
and those classified as IB might at- 
tend camps where athletic activities 
are not emphasized. 

Camp can be even more valuable to 
a child with heart disease than to a 
healthy child because it is an environ- 
ment where an optimistic attitude can 
be substituted for fears and misconcep- 
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tions which the child may have about 
his physical condition. At home he is 
often reminded of his handicap (real 
or exaggerated) by parents, siblings, 
classmates, teachers, and medical per- 
and unwarranted 
of his physical exertion may be im- 


sonnel, restrictions 


posed. Parents have been known to 
tell a child that he will become severely 
ill or will die if he disregards the re- 
strictions. It is understandable that 
parents are greatly alarmed by the 
idea that there is an organic lesion in 
their child’s heart, but it is unfortu- 
nate that they sometimes become so 
overprotective that they do not per- 
mit the child to acquire the ability to 
perform even the simple routines of 
daily self-care. It is also regrettable 
that other youngsters sometimes ridi- 
cule and embarrass the child with heart 
disease different 
them in his physical activity and/or in 


beeause he is from 
his appearance, due to cyanosis, club- 
bing, a sear on his chest or coexisting 
congenital anomalies. 

A ehild with heart 
shown at camp that he can participate 


disease can be 


in and enjoy many of the activities in 
If his 
functional capacity is less than normal, 


which healthy children engage. 


he can learn what the extent of his 
physical handicap really is, without an 
added psychological limitation fostered 
adults. The 


health supervision can be maintained 


by anxious necessary 


SUMMER CAMP FOR CHILDREN WITH HEART DISEASE 





-I 
ww 


by a friendly and understanding camp 
staff in such a way that the child is 
less aware of the guidance than when 
under parental supervision. Another 
advantage of the camping season is 
that it gives the child’s parents a rest 
from being responsible for his welfare ; 
it is probable that this will make the 
parents more relaxed in their handling 
of the child when he returns home. It 
is hoped that the apprehension of the 
parents will be lessened as they learn 
child 


should be 


what their was able to do at 


camp. It made clear to 
them that the child was supervised at 
his activities and was encouraged to 
take part in them as a deliberate thera- 
peutie procedure. Although one month 
is a short span of time, we feel that the 
child 


camping period can be of permanent 


benefits the derives during a 


value to him and to his family. 


SUMMARY 

The physical facilities, program, and 
medical aspects of a pioneer camp for 
children with heart disease have been 
deseribed. The feasibility of camping 
for children with many types of car- 
diae pathology has been demonstrated. 
Its value, especially in fostering the 
health of the children 
and their parents, has been discussed. 


psychological 


It is urged that an increase in camping 


opportunities be made available to 


such children. 











A BRIEF HISTORY OF INFANT FEEDING 





WituiAm D. Davipson, M.D. 
DurHaAm, N. C. 


HE problem of infant feeding is 

one of the most discussed in modern 
pediatries. Sinee the turn of the cen- 
tury, there has been much effort among 
pediatricians and nutritional experts 
to devise improved infant formulas and 


schedules. At the same time, there has 


been an inereasing insistence on the 
part of doctors that the maternal 
breast is by far the more preferable 


source of infant nourishment, and 


should not be substituted for artificial 
¢cCon- 


feeding merely for the sake of 


venience or fashion. One might econ- 
sider this to be a problem specifically 
belonging to our times, stemming from 
the great advances in the science of 
nutrition and techniques of sanitation, 
life, 
However, 


and from the pace of modern 
with many women working. 
a study of the history of the subject 
reveals that, in fact, the discussion of 
the problems of substitute feedings for 
infants goes back to some of the first 
subjects. It is 


writings on medical 


interesting to note that the same spe- 
cifie problem of interesting mothers in 
nursing their babies existed before the 
modern discoveries in nutrition and 
hygiene, and in cultures with a tempo 
entirely different from the present. 
Discussing a famous poem written in 
Italy to bemoan the 
feed- 


cen- 


sixteenth centur, 


abandonment of maternal breast 


ing, an English translator two 


turies later says of himself, ‘‘Such is 


Duke 
Duke 


From the 
University 
Hospital 


Department of Pediatrics, 
School of Medicine, and 


state of 


the coincidence between the 
manners in Italy in the sixteenth cen- 
tury and England in the eighteenth, 
that 


the translator, though intending 


to accommodate the poem to modern 
times, has seldom found it expedient 
to vary from the original in the slight- 
est degree.’*' Had it not been too de- 
pressing, he might have noted that the 
same argument would have been timely 
as far back as the Egypt of the 
Pharaohs. 

This paper will attempt to give a 
very brief survey of the medical and 
popular approaches to infant feeding 
It is 
obvious that in a paper of this length 


from antiquity to modern times. 


it is impossible to include all of the 
available material. 
ANTIQUITY 

The incidence of recorded historical 
data on the feeding of infants prior to 
that of Greek medicine is very meager. 
With the rich and 
flourishing cultures of the valley of the 
Nile and of the Tigris and Euphrates, 
increasing attention to the feeding and 


evolution of the 


development of children became mani- 
fest. 

There have been no infant feeding 
bottles discovered among the ruins of 
the pre-Ptolemaic period in Egypt. At 
that time, breast feeding was the only 
nourishment available to the infant. 
The child was nursed for a period of 
three years, and only after weaning 
were any other foods given in quantity. 
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However, with the introduction into 
Egypt of Hellenic culture during the 
Alexandrian era, the attitudes toward 
infant feeding were changed. From 
this period, large numbers of feeding 
hottles modeled after Greek design are 
found. The introduction of Greek eul- 
ture and sophistication influenced the 
upper classes of Egyptians to abandon 
nursing their own children. ‘‘ Definite 
contracts were made with slave women, 
who stipulated to nourish the child on 
milk up to its third year for a definite 
sum and their living.’” 

A primary indication of the interest 
given to nursing infants in Babylon is 
contained in vast numbers of terra- 
eotta reliefs and figurines from areche- 
ological digs, showing the Babylonian 
mother goddess, Ishtar, nursing her 
child. Seeond, the code of Hammu- 
rabi, 2250 B.c., contains many laws and 
instructions for the protection of the 
mother and infant. For example, if a 
nurse allowed a suckling to die on her 
hands and substituted another, her 
breast was amputated. 


INDIA 


The best information we have con- 
cerning ancient Indian attitudes to- 
ward infant feeding comes from the 
Brahministie period (1000 to 800 
B.c.), during which Indian medicine 
experienced its golden age. In the 
Susruta Samhita, second century B.C., 
one of the three eodifications of Brah- 
minical medicine, there is a complete 
description. The newborn infant was 
not breast fed until the fourth day 
after birth. Before this, a small amount 
of honey was administered to produce 
the evacuation of the meconium. Spe- 
cific instructions are given for the 
selection of a wet nurse, when neces- 
sary. Aside from being neither too 


young nor too old, of sound health and 
good character, and free from the vices 
of gambling, debauchery, and day- 
dreaming, she must be ‘‘of an affec- 
tionate heart, and with all of her chil- 
There are further care- 
ful instructions for the proper care of 


”? 


dren living. 


her own health. In ease she suffers a 
suppression of milk from anger or 
“lack of affection toward the child,’’ 
she is to be given a generous diet of 
rice, barley, wheat, wine, garlic, and 
lotus stalk to re-establish her equa- 
nimity and flow of milk. If the mother 
or wet nurse is hungry, aggrieved, 
tired, feverish, pregnant, or has a bad 
digestion, she is not to be permitted to 
nurse the child. ‘‘Pure and healthy 
breast milk is thin, cold, clear, the 
color of a conch-shell, easily miscible 
with water, neither floating nor sink- 
ing, and producing neither froths nor 
shreds.’’® 


ISRAEL 


The source of information for the 
customs of ancient Israel is the Tal- 
mud, the commentary on the five books 
of the Mosaie law, dating from 536 
B.c. This is an aggregation of verbal 
tradition and law. Its instructions are 
that the child is to be put to the breast 
immediately, even before the cutting 
of the cord. If the child did not nurse, 
hot coals were held near the mouth to 
stimulate the facial muscles. As in 
India, honey was given to facilitate 
the excretion of the meconium. Gen- 
erally, a child was suckled for a period 
of eighteen months to two years. Babies 
were loved, and a large family was 
considered to be God’s greatest bless- 
ing. Nowhere in the history of the 
Israelites is there evidence of substi- 
tutes for maternal feeding, except in 
eases of necessity. The prophets re- 
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garded this as a duty of the mother: 
‘Can a woman forget her sucking 
child, that she should not have compas- 
sion on the son of her womb?’’ (Tsaiah 
xlix:15.) In ease the husband of a 
nursing mother should die, she could 
not marry again until her child was 
weaned, lest a new pregnancy inter- 
fere with nursing. But if the mother 
was not able to nurse her child, a wet 
nurse, usually a slave, could be en- 
gaged. The wet nurse was under con- 
tract for two to three years, during 
which time she eould do no other work 
nor nurse any other child, even her 
own. She was held responsible for the 
fate of the child, and, if found eom- 
petent, would be treated with high 
esteem as a member of the family, like 
Deborah, the nurse of Rebekah. For 
the nursing period, no woman was ex- 
pected to labor much, and she was fed 
well. There is no mention in the Tal- 
mud of nursing bottles, although they 
were being used in Rome and Alex 
andria in the same Rabbi 
Joshua held that breast nourishment 


period. 


could continue as many years as de- 
sired The night was divided into 
three watches, and the baby was to be 
nursed in the third, before dawn. In 
eases of arguments between husbands 
and wives on these matters, the wife 
since hers was the 


should prevail, 


trouble. 
{REECE 

During the Homerie period, around 
950 n.c., infants who had been deemed 
worthy of survival were usually nursed 
by their mothers. Exposure of un- 
wanted or weak babies was common 
and acceptable. They were flung upon 
dung heaps, and if found by benevolent 
wet-nursed and 


~;rTsons, eould be 
| 


brought up as slaves; if not, they were 
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devoured by dogs and wild animals. 
Wet nurses usually became general 
housekeepers as well. In a Homeric 
poem to Demeter we read, 

And truly I could nurse a young infant, 
and could hold him in my arms, and could 
spread my master’s bed in the recess of the 
wall, and could manage the works of women.‘ 

By the time of Hellenistic Greece, 
the infants of the better off of Athens 
were wet-nursed, as a general rule, by 
slaves, captives, or free women who 
thus supported their families. Spartan 
women were preferred because of their 
famous physieal vigor. During this 
time, the child was given six months or 
more of breast, and then eighteen 
months of cow’s milk from a nursing 
bottle. 


ficial feeding is evidenced by large 


The widespread usage of arti- 


numbers of bottles found in children’s 
graves from this period. 

Hippocrates, 460-370 B.c., speaks at 
length on various diseases of children, 
especially dysenteries and fevers, and 
congenital deformities of the spine and 
foot. Sut in all the discussion of 
pediatric subjects, there is scarcely one 
In the 


Aphorisms he says, ‘‘Old persons en- 


reference to infant nutrition. 


dure fasting most easily; next adults, 
young persons not nearly so well, and 
most especially infants, and of them, 
such as are of a particularly lively 
spirit. 
innate heat; they therefore require the 


Growing bodies have the most 


most food, for otherwise their bodies 
are wasted.’”® 

A passing reference to the relation 
between diet and disease is made in 
Aristotle’s instructions to midwives in 
his Historia Animalum, ‘‘Children are 
very subject to spasm, and especially 
those who are in a good condition or 
Wine is in- 
jurious in this complaint, and dark 


whose nurses are fat. 
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eolored wines more than those which 
are pale, and food which is not fluid, 
and windy aliments, and stoppage in 


% 


the bowels.’ 
ROME 


Infant nutrition in Rome followed 
very closely that of the latter periods 
in Greece, with the popularity of the 
wet nurse and of artificial feeding. 
The wet nurse was now often chosen 
from Greek slave stock. However, in 
Rome legislation favored the rearing 
of large families, and exposure or in- 
fanticide, especially of males, was in- 
frequent. 

Celsus, who made, perhaps, the only 
real Roman contribution to medicine, 
gives few remarks on the diseases of 
children. In speaking of the condition 
of ‘“‘aptha,’’ whieh many think is 
thrush or diphtheria, he remarks that 
the disease is even worse in a suckling. 
He advises as treatment for this that 
the nurse should exercise her body, 
bathe frequently, and foment the 
breast with hot water. If the child has 
fever, she must diet and drink plenty 
of water, otherwise light wine; she 
must purge herself, and procure emesis 
if she has phlegm. The babies’ ulcers 
should be anointed with sweet plants. 

The most complete pediatric account 
from antiquity is that of the Greek, 
Soranus. He studied medicine in 
Alexandria, and settled in Rome be- 
tween A.D. 110-130. The following is a 
part of his ‘‘Compendium’’ of infant 
care. 

After the infant has been swaddled and 
cradeled, it should rest and receive no food 
at least for the first two days, for the child 
is apt to be in continual motion during all 
this time and its body is still amply provided 
with nourishment derived from the mother, 
which it must first have time to digest before 
it is ready for new food. The case is altered 
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should it develop a premature appetite, the 
signs of which I will explain later. After 
this pause, something may be prepared for 
the child to lick up, but never butter, which 
is difficult to digest and injurious to the 
stomach. . . . For this purpose, slightly 
boiled honey is much more to be recom 
mended for everything raw is sharp and 
produces flatulence; but things cooked too 
long are constipating in the highest degree 
and what is cooked for a moderate length of 
time cleanses the stomach and the intestines. 
The mouth of the nurseling is, therefore, to 
be softly stroked with the finger after which 
lukewarm honey and water is dribbled into 
it. In this way, the rich, thick material is 
diluted, the appetite is increased, since the 
child will recollect the pleasant taste, the 
esophagus is opened, the digestion of food 
proceeds easily after the canal has been 
cleansed and thus the whole constitution is 
nourished. . . . During the first twenty days 
the mother’s milk is, as a rule, unfit for con 
sumption by the child, being thick, cheesy 
and difficult to digest. A wet nurse is pref 
erable.’ 


Soranus gives a description of a test 
for determining whether the nurse’s 
milk is of the right consistency and 
digestibility. This test was perpetuated 
throughout the next 1500 years, and 
was mentioned as late as 1752 by Wil 
liam Smellie in the Treatise on the 
Theory and Practice of Midwifery, 
published in London. 


Whether the milk will coagulate properly 
is determined by the fact that if we put a 
drop on the fingernail or on a laurel leaf or 
other smooth surface it slowly spreads, and 
when shaken, retains the drop-form; for if 
it flows at once in all directions, it is watery, 
but if it coheres like honey and does not 
change its drop-form, it is too thick. We may 
also make the test by adding twice as much 
water to a given quantity of milk; the solu 
tion will then take place only after a con- 
siderable time, and the white color is retained 
to the last. If solution takes place at once 
the milk is watery and it can be used still 
less if it forms a fibrous coagulum like that 
of serum. In such a condition it is indigesti 


ble. But if, after some time, it does not 
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diffuse and sinks in such a manner that it 
remains at the bottom when water is poured 
on it, it is cheesy, thick, and soluble with 


difficulty.9 


Galen, a.p. 131-201, contributed little 
to the subject of infant nutrition, re- 
peating the accepted ideas of Soranus. 
note is his warning 


child 


An_ interesting 


against nursing the before or 


during its bath 
BYZANTIUM 


The period in history dominated by 
476-732, 


was one of no innovations in medicine. 


the Byzantine culture, <A.p. 
The writers during this period were 
following after the pattern set by the 
later Greeks and Romans, particularly 
Galen and Celsus. Their effort was to 
compile and summarize all extant med- 
ical knowledge. This approach to medi- 
cal writing was to remain the fashion 
1,000 vears. 

325-403, 
compendium of the earlier Greek phy- 


for the next 


Oribasius, A.D. giving a 


sicians’ work and many of Aristotle’s 
observations, has long chapters on the 
rearing of infants, and the choice of a 
nurse. He repeats verbatim Soranus’ 


fingernail test. 


Meat is bad for infants, also thick soups, 
as creating phlegm. 

Hloney is the natural first food; its sweet 
ness is attractive, and it purges the intestines 
of meconium, 

It is very bad for the nurse to eat celery, 
mint, garlic, and everything of a very desicca 
as are saltish, 


tive nature, and likewise such 


acrid, sour, acid, bitter, very heating, or of 
an offensive smell, as affecting the milk, and 
inducing epilepsy and pustules in the child. 
It is of great consequence to the child that 
forth but a 


child had 


his nurse should have brought 


short time before, and that her 
been a male rather than otherwise. 

Let her work with her hands and shoulders, 
let her labour at the mill and the loom, and 


the child in her arms.1° 


carry about 
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Paul of Aegina, a.p. 625-690, was the 
last of the great compilers of this age. 
He makes the choice of a nurse as fol- 
lows: 


A nurse is to be chosen who is . .. not less 
than twenty-five nor than thirty-five. 
Her chest should be large, as also her breasts. 
The bad qualities of milk may be thus cor 
rected. If it be too thick, the phlegm ought 


to be evacuated by vomits, the most proper 


more 


of which are those of vinegar and honey. 
Also 
shepherd’s needle, thyme, the small radish, 
jut if more acrid and thinner 


wild marjoram, hyssop, savoury, 


and old pickle. 
than natural, the nurse ought to be relieved 
from much labour, to be fed upon strong 
soups, and the flesh of swine, and to be al- 
lowed a sodden must and sweet wine. 

That medicines for the formation of milk are 
possessed of some efficacy, I am well aware, 
and yet I do not recommend them in all cases, 


for they greatly waste the body." 


At this period, a child was to be 
three times daily for six 
months. Eggs, dilute honey, or wine 
were then supplementarily allowed in 
small quantities, and the child was 
generally weaned after twenty months. 


nursed 


ISLAM 


The Mohammedan world, which ex- 
perienced its golden age from A.p, 732 
to 1100, produced little that was new 
in medical knowledge. The vast bulk 
of Moslem medicine was taken over 
from that which had been collected by 
the Christian Byzantine compilers. 
The only major addition to the Greco- 


Roman ideas was the complicated, 
arbitrary, and mostly valueless phar- 
macologie preparations, which were 


added to the section on treatment. The 
Koran the view that mothers 
must suckle their children for two full 
years. They are permitted to employ a 
wet nurse in case this is impossible. 
Other standards of infant care are set 
by the published codes of Mohammedan 


gives 
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ethies. Related to feeding, there are 
to be found only repeated warnings 
against feeding wine to infants, which 
follows the religious taboo on aleoholie 
beverages. Family feeling was very 
strong, and the Koran severely threat- 
ens practitioners of female infanticide. 


THE MIDDLE AGES 


During the long period of the Middle 
Ages there was practically no addition 
to the aggregate of the great medical 
compendiums made in the Byzantine 
period. It was difficult enough to pre- 
serve this from the inroads of bar- 
barianism. Medicine, as a science, re- 
mained strictly formalized. However, 
the introduction of the Christian con- 
cepts of the immortality of the soul, 
family dignity, and the love of chil- 
dren brought about a marked decrease 
in the abandonment of infants. With 
the triumph of Christianity in the 
Roman Empire, there followed a series 
of government edicts against infanti- 
cide: by Constantine, 315-321, Valen- 
tinian, 374, and Theodosius, 391. Dur- 
ing the fourth to sixth centuries, pro- 
visions were made in the Councils of 
the Church for the protection of aban- 
doned infants and the procuring of 
wet nurses for them. In 787 Datheus, 
the Archbishop of Milan, founded the 
first large home for abandoned infants. 
Soon such foundling asylums were 
common in the large centers of medi- 
eval Europe. 

One of the most interesting and 
curious approaches to infant feeding 
had its origin in one of these homes. 
In the year 1204, after having seen 
some bodies of unwanted infants which 
had been thrown into the Tiber, Pope 
Innocent III dedicated a large section 
of the hospital Santa Maria in Sassia, 
located on the Tiber banks, to the care 
of foundlings. A special door was built 


essentially the same in teaching as the 





into the wall of the hospital for the 
leaving of children, which could be 
opened from the street to place an in- 
fant in a warm compartment.’? The 
number of infants grew, and likewise 
a large corps of wet nurses. It was 
found by those in charge that music 
was an invaluable aid to the health of 
the nursing infants. All the babies 
and wet nurses would be brought to- 
gether in a large room for feeding. 
Not only did the children become more 
peaceful and suckle better, but also the 
nurses’ milk was found to flow more 
freely under the soothing influence of 
the flute and lute. The musie was pro- 
vided by young boys. Much publie in- 
terest was aroused in the asyium, and 
musie designed to be played during the 
nursing hours was composed by the 
great Palestrina. Later, this led to the 
training of the children reared in the 
asylum as musicians. They journeyed 
over Europe singing concerts, improv- 
ing musical standards, and gathering 
funds for foundlings."* 

During the length of the Middle 
Ages, ,breast feeding was everywhere 
the rule, and the wet nurse was not 
usually employed when unnecessary. 
Nursing bottles were unknown. 


THE RENAISSANCE 


Although the later Renaissance saw 
great strides in the evolution of a new 
science of medicine, the beginnings of 
this period were not promising. Most 
medical writers were still mere his- 
torians. In Pietro Bagellardo’s De 
Aegeritudinibus Infantium, 1472, 
mothers are directed to ‘ 
while rocking the eradle.’’ The first 
vernacular textbook of pediatrics was 
compiled by Bartholomaus Metlinger, 
Regiment der jungen Kinder, Augs- 
burg, 1473. Both of these books are 
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work of centuries before. There are 
lengthy and traditional discussions of 
infant eare and nursing. The milk 
test of Soranus is given in Metlinger. 
He follows Avicenna in discussing how 
the milk is formed in the mother out of 
the suppressed menstrual blood which 
runs to the breast through the vessels 
provided for this. He advises that the 
mother’s milk is unhealthy for four- 


teen days, and that she should be 


nursed by a young wolf or have the 
milk drawn off, while another woman 


takes her child 


The best wet nurse should be not 
younger than twenty years and at twenty-five 
she is at her best. Her own child should be 
over six weeks old. It is best when she has 
suckled two or three other children. The time 
of her delivery should not have been too soon, 
either with this child or with the others. She 
should be well built; her face healthy in ap 
pearance, tanned; and she should have a 
strong thick neck, strong broad breasts, not 
too fat and not too thin, but preferably well 
formed and fleshy and that do not hang 
down, not too small but average good size. 
The wet should have 


nurse praiseworthy 


habits. She should not be easily frightened 


or worried and not small-minded or prone 


to anger. She should be industrious and care 
ful with the child. She should take care that 


she does not become pregnant as this is 
dangerous to the child, as the best blood of 
the pregnant woman goes to the fetus. In 
such cases, the child should be weaned. The 
ess the child nurses at this time the bette 
it is for the child. Also the wet nurse should 


not be diseased.14 


If she loses her milk, she is direeted to 
eat the udder or bag of goats or sheep, 
which is held to be an early reference 
to glandular therapy. Supplementary 


feeding is to be given as follows: 


One should also know about the gruel that 
is given to it after it has nursed; when the 
milk of the nurse is good and she has enough 
the child needs less gruel especially when the 
nursing agrees with it; when the milk is not 
good or when the wet nurse is sick or has 


little milk or the baby does not thrive on the 
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nursing, one should give more gruel. One 
should be careful not to burn the child by 
giving it gruel that is too hot as it is an old 
wife’s opinion that if the gruel will not burn 
a eoarse finger it will not burn the tender 
child. 

Further it should be known that children 
are to be nourished on gruel and milk until 
they cut their front teeth. One may then 
give somewhat stronger food, bread soaked in 
milk or meat soup or pea soup and when they 
become older one can give lean, well-cooked 
meat cut very fine but in small quantity, as 
too much and too strong meat causes worms 
to grow. The normal time for a child to nurse 
is two years but during this time it can be 
allowed other things to drink than the 
mother’s milk and other food, such as gruels. 
One may also give at this time water to drink 
or a water that has been once brought to a 
boil and then allowed to cool, or at times a 
well-water wine. 

. but if the child is weaned it should be 
done in a proper manner so that each day 
the nursing is discontinued and water given 
to drink which has been cooked once and 
allowed to cool, or sugar water made with 
one ounce of sugar and a measure of water 
and boiled as long as it will take to cook a 
hard egg. A bread rind may be cooked in it 
in order that the child may be strengthened. 
But if the child is young and it must be 
weaned, one gives it goats’ milk to drink out 
of a cornucopia or a little jug. The milk is 
boiled with one quarter part of fine bread 
and one quarter part sugar and mix it as an 
apothecary would. When they search for the 
breast crying the nipples may be painted with 
myrrh wine or wormwood juice and the child 
allowed to nurse. It should also be noted that 
when children are over three years of age it 
is their nature to eat much. As Hippoe 
rates says, children shall not be disturbed at 
their meals on account of their growth, and 
food which disturbs their digestion, that is, 
too much dry bread and fish, and also wine 
to drink should not be allowed but the child 
placed on milk alone, even though, in this 
time, there is no disease. As Galen says, a 
bad ordering of life in the young shows itself 


later on.15 


An important means of treatment for 
sick nurslings is to bleed the wet nurse 
if she is well developed and rosy, or to 
purge her if she is pale. 
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By the late fifteenth and sixteenth 
‘enturies, all types of artificial feeding 
had come into vogue. Children were 
given cow’s milk or goat’s milk from 
sucking horns (animals’ horns with 
one open end), sucking cans with cloth 
nipples, bottles, and spoons. The suck- 
ing can was of varied shape, sometimes 
conforming to that of the breast, some- 
times an hourglass, or bell. They were 
erudely made from pottery. Some- 
times sugar lumps and bread were 
held for sucking in a piece of linen 
that had been pulled into the shape 
of a nipple. 

Another interesting feature of the 
late Renaissance is the fashion of 
poems on infant hygiene. Didactic 
poetry, one of the earliest forms of 
verse, found in Homer and in the writ- 
ings of other Greeks and Romans, be- 
came fashionable at this time through 
the revival of ancient learning. One 
of the most famous of these was writ- 
ten by Tansillo, a professional soldier 
who was born about 1510. It is called 
‘The Nurse.’’ Here are a few verses 
from this poem, referred to earlier as 
arguing the eruelty of mothers in not 
nursing their own babies. 

What fury hostile to the human kind 

First led from nature’s path the female mind 

Th’ ingenuous sense by fashion’s laws re- 
pressed, 

And to a babe denied its mother’s breast? 

O crime! with herbs and drugs of essence high 

The sacred fountains of the breast to dry, 

Pour back on Nature’s self the balmy tide 

Which Nature’s God for infancy supplied! 


To seek a nurse ye traced the country round 

At length the mercenary aid is found 

Some wretch of vulgar birth and conduct 
frail: 

Some known offender, flagrant from the jail; 

In mind an idiot, or depraved of life, 

A shameless strumpet or impoverished wife; 

Or be she brown or black, or fresh or fair, 

Or to the mother no resemblance bear, 


She brings, it seems, a full and flowing 
breast— 
Enough—your care excuses all the rest. 


Tansillo believed that mental and 
moral attitudes were conveyed in the 
breast milk. He also discusses the 
much greater danger that the most 
deadly of the social diseases may be 
conveyed from the loose moral stand- 
ards of the wet nurse to the innocent 


child. 


Say, is there one with human feeling fraught 
Can bear to think, nor sicken at the thought 
That whilst her babe, with unpolluted lips 
As nature asks, the vital fountain sips; 
Whilst yet its pure and sainted shrine within 
Rests the young mind, unconscious of a sin, 
He with his daily nutriment should drain 
That dread disease which fires the wanton’s 
vein, 
Sent as the fiercest messenger of God, 
O’er lawless love to wave his scorpion rod ?16 


This poem was addressed to the aris- 
tocracy, as there was as yet no danger 
in the lower classes of not nursing 
their offspring, except to take jobs as 
wet nurses. Some historians remark 
the difference in the fat cherubs of the 
paintings of this period, children of 
average people, from the rachitic-look- 
ing infants of the later German and 
Flemish masters, when feeding of arti- 
ficial foods was universal. 

A similar poem attained great popu- 
larity after 1584, being translated 
from the Latin into eleven vernacular 
languages. This was Scevole de Sainte 
Marthe’s Paedotrophia. 


THE SEVENTEENTH AND EIGHTEENTH 
CENTURIES 
The seventeenth century was out- 
standing in the history of literature, 
philosophy, and the arts. It was also 
an age marked by the rapid expansion 
of science. Following the monumental 
work of Harvey, 1616, the science of 
medicine began to expand rapidly. 
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Such names as Hooke, Vesalius, Leeu- 
wenhoek, Malpighi, and Sydenham be- 
long to this epoch. 

However, with all of these advances 
in seience, seventeenth century Europe 
knew untold cruelty to children and 
unparalleled numbers of infant mor- 
talities. In Paris and in London the 
abandoning of infants in sewers and 
alleys beeame so common as to hardly 
Abandoned infants 
would sometimes be found and their 


give scandal. 


limbs mutilated by beggars who wished 
to use them in appealing for sympathy. 
By the middle of the century the re- 
ligious authorities of Paris had moved 
to inerease foundling hospitals. But 
of 2,000 infants placed in one of them, 
75 per cent died within the first three 
months. Blame for this is attributable 
to the crowding of the city, poor sani- 
tation, and such widespread ignorance 
about infant nutrition that babies were 
often starved to death on indigestible 
foods. Mass abandonment of maternal 
breast feeding was now the rule. Wet 
nurses and ‘‘dry nursing’’ (nonbreast 
foods) were substituted. 

The two dry-nursing preparations 
generally in use were pap and panada. 
Pap usually consisted of flour or bread 
cooked in water, seldom with the addi- 
tion of animal milk. Panada was a 
mixture of flour, 
cooked in a broth, and generally com- 
bined with butter, or occasionally milk. 
The first recorded mention of these 


cereal, or bread, 


means of feeding dates from 1465, but 
no vogue in them oceurred during the 
Nutri- 


tional deficiencies and rickets beeame 


fifteenth or sixteenth century. 


widespread, following the feeding of 
Ettmiiller deseribed 
the conventional method of feeding 
‘*The nurses in taking it 


pap and panada. 


pap in 1698. 


into their mouths dilute it with their 
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saliva, and place it, after that, in the 
Finally, to better di- 
lute the pap and facilitate its diges- 


infant’s mouth. 


tion, they give them the breast.’”" 
The quantity of pap fed was usually 
large, one and a half to two quarts per 
day. This resulted in terrible bloat- 
ing. Pap and panada were fed to 
babies by means of spoons and pap 
boats. These latter were sometimes 
a mere pewter dish with a narrow lip 
to be placed in the baby’s mouth. 
Other pap boats consisted of a large 
spoon having a hinged cover mounted 
on a hollow handle—the speed of feed- 
ing to be controlled by pressure on the 
hinge of the cover and by blowing, if 
necessary, through the hollow handle. 

Although 
pewter have also been found, the use 
of cow’s milk was at this time limited, 
for it was found in the cities that its 


nursing flasks made of 


exclusive use led to precipitous death 
by ‘‘the watery gripes.’’ In crowded 
London, cows and other animals were 
usually kept in filthy cellars. Walter 
Harris in the seventeenth century and 
John Pachey in the eighteenth century 
warned emphatically against the use of 
cow’s milk. 

The literature on infant eare of 
these two centuries contains endless 
recipes for the preparation of paps 
and panadas. Ettmiiller ‘‘detests 
above all the use of erude flour which 
having been mixed and cooked with 
water or milk and reduced to the form 
of a paste, gives only a viscous and 
crude paste more proper to binders to 
bind their books than to the nourish- 
ment of infants.’"* He recommends 
instead white bread dried and crushed, 
cooked with milk or water, to which 
is added a little pulverized anise seed. 
Brouzet, 1754, recommends the pap 
made from bread ‘“‘lightly boiled in 
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heer or wine, with meat and sugar 


idded, reduced to a mucilaginous econ- 
sisteney.’’ Some instructions for mak- 
ing panada from 1783 are as follows: 
‘One puts the mess to boil in a glazed 
earthen pot which is used only for 
this purpose and cooks well over a 
small fire stirring gently with a 
spoon. The erémes of rice, barley, 
oats, semolina, and vermicelli are the 
farinaceous substances which are most 
proper —— 

These preparations were early used 
as the sole feedings for abandoned in- 
fants or the children of the sick poor. 
They were also used for supplemen- 
tary feeding to prepare for weanings, 
and many pediatricians of the eight- 
eenth century recommended _ this. 
Harris in 1742 states, ‘‘From some 
sort of active ferment in their stomach, 
their appetite is so voracious that 
liquids alone are not able to satisfy 
them. It must either be blunted with 
some oily substance such as butter, or 
the child must be nourished with 
panada, hasty pudding, or the like, 
which stay a considerable time in the 


0 


stomach.’”? 


There were, however, some writers 
of this period who were outspoken in 
opposition to all artificial feedings for 
infants. Von Rosenstein, in 1776, says, 
‘*Meal pap is never to be given to any 
child. It is too gluey, tenacious, and 
slimy a food, and causes obstructions 
in the mesentery, hardness of the 
stomach, acidities, wind, and many 
other indispositions by which we lose 
at least half our children.’’' § De- 
Claubry in 1783 stated, ‘‘Pap is the 
most dangerous of all the foods for in- 
fants, that it has caused to perish a 
great number, or has rendered them 
infirm and diseased for their whole 














lives.’’*? However, in spite of the very 
common medical opinion against the 
abuses of exclusive pap feedings, in 
1813 James Hamilton wrote, ‘‘Panada 
and pap be now almost universally 
used for the first food of infants as a 
substitute for the mother’s milk.’’** 

A listing in the Ladies’ Library, a 
popular magazine of 1714-1772, gives 
an interesting account of a lay opinion 
on child feeding. 


Regarding food, it is advised that chil- 
dren never be given flesh for the first three 
or four years, and after that, not more than 
once a day. Breakfast and supper should 
consist of either milk, water-gruel, flummery, 
milk-pottage, or a good piece of brown bread. 
Plain, dry bread is considered the ideal food, 
because it is sufficiently nourishing yet un- 
palatable enough to discourage gluttony. 
Since they over-stimulate the appetite, spices 
or salt are not to be used. We are told that 
it is advisable to vary the time for meals 
each day, because otherwise the stomach will 
come to expect food at a definite time. 
Should it be disappointed, peevishness, excess 
appetite, or loss of appetite results. Fruit is 
not good. Children, though, are not to be 
forbidden all fruits, for such a course would 
result in bribery of servants or some other 
surreptitious device for obtaining them. 
Small beer should be the boy’s one drink, 
and he should receive this only after eating 
dry bread. The bread serves the double pur- 
pose of preventing too much drinking and 
furnishing a time interval in which the over- 


heated body may cool off.?1 


By the middle of the eighteenth cen- 
tury, the infant mortality rates of 
Paris and London rose even higher. 
This was not so much the result of 
the widespread epidemics in cities of 


that time, as of the terrible abuses: 


which surrounded the unwillingness of 
mothers to nurse, and the wet-nurse 
system. As the industrialization of 
Europe progressed, many of the poor 
women were obliged to neglect their 
children to earn a livelihood. The situ- 
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ation is described by Lenoir, Lieuten- 
ant General of Police in the Paris of 


1780. as follows: 


One may estimate at from 20 to 21 thou 
sand the number of infants born annually in 
Paris. One-thirtieth at the most are nursed 
at the mother’s breast, an equal number is 
nursed in the parental home; two or three 
thousand, who pertain to the well-to-do class, 
are placed in the suburbs and surrounding 
territory with nurses of whose integrity the 
parents have assured themselves, and whose 
fees are greater on account of their proximity 
and their convenience.22 
And the rest? The other 80 per cent 
were those subject to abuses, ¢rimes 
which frequent legislation was not able 
to correct. Many young women were 
led by the high pay of wet nurses to 
have illegitimate children and abandon 
them at a baby farm or foundling hos- 
pital. The mortality rate in 
places was appalling. Of 10,272 in- 
fants admitted to the Dublin Found- 


these 


ling Hospital between 1775-1796, only 
45 survived, a mortality rate of 99.6 
per cent. ‘‘Death from want of breast 
milk’’ was the common entry in the 
records. 

Agents known as meneurs recruited 
the wet nurses for the city of Paris, 
traveling about the countryside, mak- 
ing contracts with lactating women. 
They 


transport such women to Paris, either 


would take along a wagon to 
to remain there or to feteh the baby. 
Numerous laws were passed to govern 
this traffic. 
forbidden to take more than one child 
penalty 


For example, nurses were 


under strict 
transport in- 


at a time, and 
the meneurs could not 
fants without nurses to feed them. By 
1784 the abuses were nevertheless so 
widespread and the number of aban- 
doned infants also so large that propa- 
were printed by the 


ganda _ posters 


government to encourage maternal 


nursing. 
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Likewise, the doctors spoke out 
against the wet-nurse traffic. In the 
excellent De morbis acutis infantum of 
Walter Harris, 1647-1732, outstanding 
pediatrician of his century, it is re- 
gretted that so many ‘‘ Ladies of Qual- 
ity’’ do not nurse their babies in order 
that they may have ‘‘more Time to 
dress, receive, and pay Visits, attend 
publie Shews and spend the Night at 
their beloved Cards.’’ Again, William 
Cadogan, 1711-1797, physician to the 
foundling hospital in London and a 
Fellow of the Royal Society, criticizes 
violently mothers who refuse to nurse 
their own flesh and blood. He also 
condemns dry nursing (pap and pa- 
nada). The Ladies’ Library of 1714 
remarks, ‘‘Strange nurses have no mo- 
tive for safeguarding the young one’s 
health, 
awaits them. 


for if he dies, another job 
In several of the towns 
and villages about London where this 
trade of 
hardly one in five of these children 


nursing is chiefly driven, 


lives out the year.’’** 


MODERN PERIOD 


There was a tremendous flowering 
of interest in children’s diseases, nu- 
tritional deficiencies, and infant feed- 
ing in the nineteenth century. How- 
ever, the abuses of the seventeenth and 
eighteenth centuries continued in large 
measure, as the continued high infant 
mortality indicates. This existed in 
spite of improved hygienie conditions, 
and must be attributed to maternal un- 
willingness to nurse. During the siege 
of Paris, 1870-1871, the death rate of 
the total population was doubled, but 
the infant death rate dropped. This is 
interpreted as indicating that when the 
mothers of Paris were no longer able 
to procure artificial food or wet nurses 
from the provinces, and were forced to 
nurse their own infants, these had a 
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much better opportunity for survival. 
There was, however, some improvement 
in the nineteenth century over the 
preceding ones in  pereentage of 
mother-nursed babies. Also, in Eng- 
land, eruelties and abuses of infants 
and children resulting from industrial- 
ization were given attention and some 
corrective measures taken after the 
writings of Charles Dickens and others 
inspired sympathy for them. 

It is impossible to mention all the 
vast throng of modern contributors to 
the advancement of infant welfare, 
once interest was aroused, but a few 
who made important contributions to 
the spread of improved ideas on infant 
nutrition will be mentioned. Andre 
Donne, 1801-1878, published an im- 
portant treatise on milk, and another, 
‘*Conseils to Mothers and Families on 
the Rearing of Infants.’’ Charles West 
of London was the author of a mo- 
mentous pediatric treatise in 1844, 
based on nearly 200 clinical cases and 
600 post mortems, an unusual and 
scientific departure from the type of 
pediatric literature of the past. This 
work contains an interesting table 
showing the composition of different 
animals’ milks, and he opines that if 
artificial feeding is necessary, asses’ 
milk is the best. He believes breast 
feeding to be the most important pre- 
ventive of infantile diarrhea and tu- 
bereulosis. Philippe Biedert, 1847- 
1916, was one of the founders of the 
German Society of Pediatrics. He is 
considered to be the originator of the 
scientifie study of artificial infant feed- 
ing. After analyzing the composition 
of human milk, he set forth in his 
volume, Das Kind, that cow casein is 
less digestible than the casein of hu- 
man milk, and suggests that instead of 
cow’s milk, a series of graduated mix- 
tures of cow’s cream, water, and milk 


sugar be used. Otto Heubner, 1843- 
1926, who is held to be the greatest of 
modern German pediatricians, was the 
first to found the caleulation of infant 
diets on their calorie values. Janet- 
Elizabeth Lane-Claypon, a graduate of 
the London School of Medicine for 
Women, made vital investigations of 
milk, and her book, Milk and Its Hy- 
giene, 1916, contributed much toward 
the acceptance of hygienic methods in 
the preparation of formulas. The 
greatest American in the pediatrics of 
this era was Abraham Jacobi, who 
“ame to New York in 1853 from West- 
phalia. His interests lay in midwifery, 
child dentition, intestinal diseases of 
infaney, therapeuties of infaney and 
childhood, and infant diets. He wrote 
with much foree, and criticized with 
strong sarcasm the abuses still preva- 
lent in artificial feeding. 

Jacobi’s teaching in regard to infant nu- 
trition is simple: mother’s milk first and 
foremost, raw unpasteurized cow’s milk never, 
but corrected by cereal decoctions and salt; 
the use of cane sugar in place of milk sugar, 
which is different in human and cow’s milk 
and frequently adulterated. A high percent- 
age of fat is adjudged harmful, and a mo- 
notonous diet is especially to be avoided, as 
leading to scurvy, rickets and other de- 
ficiency diseases. One by one, the practical 
bedside physician and the laboratory special- 
ist alike have come around to the substance 


of these views.24 


The science of infantile nutritional 
diseases did not truly begin until the 
middle of the nineteenth century, when 
investigations into the chemistry of 
foods, including mother’s milk, were 
commenced. However, the approach to 
these diseases did not change at once; 
the emphasis long remained on drug 
therapy rather than on diet correction. 
The writings of Biedert and Jacobi 
helped to bring about the more correct 
emphasis. 
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Ahlfeld of 


1878 first suggested the weighine of 


Friedrich Leipzig in 
infants as an aid to more scientific ap- 
proach to their growth and metabolism. 
His work was established on basie data 
contributed by several women phy- 
sicians who plotted weight and growth 
curves on their own nursing infants. 
The concept of ‘‘nutritive require- 
ment’’ of the suckling child was de- 
rived from this idea. Voit and Petten- 
kofer, in estimating the amounts of 
proteins, fats, and carbohydrates me- 
tabolized in the body by a special res- 
piration chamber in 1861, paved the 
way to a new understanding of nutri- 
Max Rub 
ner applied calorimetry to metabolism. 
Heubner in 1898 he 


published a famous monograph on the 


tional and calorie balance. 
Together with 


average daily food requirements of the 
normal and subnormal infant, which 
is the foundation of all the more mod- 
ern work. 

In the period following, we find the 
twentieth contributors in- 
vestigating all aspects of infant feed- 
ing. Heinrich Finkelstein of Berlin 
published an outstanding monograph 
in 1904 on the nutritional care of 


eentury 


foundlings. A massive treatise on in- 
fant nutrition was published in Lon- 
don by Arthur Keller in 1906. He 
pointed out that breast-fed infants re- 
tain more phosphorus than bottle-fed 
ones. In 1910 Langstein of the Uni- 
versity of Berlin collaborated with L. 
F. Meyer to produce what is generally 
considered to be the most comprehen- 
sive and intelligible work on infant 
nutrition and metabolism up to that 
time. 


on infants. He also demonstrated that 


nitrogen was retained for tissue build- 


ing in fasting infants, and that normal 
babies are able to digest fats. 


Meyer, one of the pupils of 
Finkelstein, studied the effects of sugar 


OF PEDIATRICS 


Thomas Morgan Rotch, 1849-1914, a 
Philadelphian, was the first professor 
of pediatrics at Harvard University. 
He introduced the method of varying 
the amounts of fat, carbohydrates, and 
sugar in the milk aceording to the 
metabolic needs of different babies. 
John Howland of New York, professor 
of pediatries successively at Washing- 
ton University in St. Louis and at 
Johns Hopkins, has been outstanding 
in this field. He substituted direct 
calorimetry in the study of metabolism 
of sleeping children, 1910-1911, and 
in 1913 he perfected a formula for 
estimating the relationship of the area 
of body surface to infant metabolism. 

With the introduction in the latter 
nineteenth century of the pasteuriza- 
tion of milk, and the understanding of 
the sanitary handling and preservation 
of it, ecow’s milk became increasingly 
popular for artificial feeding. Along 
with this, the careful scientific studies 
of infantile nutritional needs, vitamins 
and minerals, and of nutritional dis- 
eases added up to inerease the popu- 
larity of artificial feeding. Thus as- 
sured of a scientifically adequate for- 
mula combined with hygienically pure 
milk, the vogue of artificial feeding he- 
came and is now more widespread than 
ever before in history. 

However, once again voices in the 
wilderness are being heard urging the 
return to the maternal breast. This 
time, the psychologists join the pedia- 
tricians in the cause. With both theo- 
retical considerations and clinical ob- 
servation of behavior problems in chil- 
dren, there is a mass of evidence that 
breast feeding or the lack of it has 
some relation to a strong psychological 
function. The child is given a sense of 
love and being wanted by closeness to 
Conversely, there is a 
feeling toward a 


its mother. 
stronger maternal 
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child which has been fed at the breast. 

There is also a mounting number of 
studies which show that there is a 
differential in the infant mortality 
rates between artificially and breast- 
fed babies, no matter how carefully 
and correctly formulas are prepared. 
Whitney, 1920, Haley, 1920, and 
Hughes, 1923, in their epidemiological 
studies of infant mortality rates ‘‘all 
found that the artificially fed infants 
had a mortality rate of four to five 
times that of the exclusively breast fed 
under the same conditions.’’ Sedg- 
wick and Fleishner, 1921, attribute the 
great decline of infant mortalities in 
Minneapolis then current to a cam- 
paign which was to induce mothers to 
nurse their own babies. In 1935, 
Grulee, Sanford, and Schwartz, with a 
study of 20,000 infants, again demon- 
strated the definite protective value of 
mother’s milk in forestalling the dis- 
eases of early infaney.*® Perhaps the 
present crusaders may take courage 
from their medical predecessors in this 


age-old concern. 
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MEIGS’ SYNDROME 


A Report or A CASE IN A CHILD 


Wituiam E. Knaus, M.D., JosepH Campos, M.D., anp WiLiiAM Roser, M.L. 
East St. Louts, IL. 


N 1937, Meigs and Cass' deseribed a 

syndrome which was characterized 
by ascites, hydrothorax, and ovarian 
tumor. They reported on a review of 
seven cases at that time. 

The syndrome was reported in the 
literature in detail by Nora and Davi- 
son® in 1947, when they reviewed the 
thirty-seven previously reported cases 
and added their own. Since 1947, the 
following eases were reported: Liu 
and associates* four eases in 1949, 
Beresford and Aidin* one ease in 1950, 
Stearns® one case in 1951, and Hilliard 
and co-workers® one case in 1953. 

This syndrome more generally is as- 
sociated with benign tumors of the 
ovary but cases of malignant tumors 
have been reported. The article bv 
Meigs associated the syndrome with 
the fibroma of the ovary. 

The importance of this syndrome is 
that its signs and symptoms simulate 
those of cardiac, renal, or liver dis- 
ease, or tuberculous peritonitis. There 
are also reported cases confused with 
incurable malignancies in the abdomen. 
This syndrome is important to recog- 
nize beeause surgical removal of the 
tumor will affect removal of the ef- 
fusions and in many eases a cure. The 
exact reasons for the occurrence of the 
effusion in the thorax is still undecided. 

Of the patients reviewed in the lit- 
erature, the eldest reported was 77 
vears old and the youngest 31 years 
old. The average age of the group was 
50 vears. 

The purpose of this paper is to 
present a case that occurred in a 9- 
year-old girl so that the possibility of 
this syndrome may be given diagnostic 
consideration in the pediatric age. 


From the Department of Pediatrics, St. 
Louis University School of Medicine, St. 
Louis, Mo., and Christian Welfare Hospital, 
Kast St. Louis, Dl. 





CASE REPORT 


This 9-year-old white female was ad- 
mitted to the hospital because of a 
swollen abdomen that had been present 
for one week. Three weeks before ad- 
mission the patient had an upper re- 
spiratory infection and two weeks be- 
fore admission had complained of some 
pain in the left breast. One week be- 
fore admission, the patient experienced 
colicky pain in the lower abdomen and 
her abdomen began to swell. 

The past history revealed that the 
patient was hospitalized one year pre- 
viously because of pain in the lower 
abdomen, nausea, and vomiting. She 
was discharged after three days with a 
diagnosis of gastroenteritis. 

The family history revealed that a 
grandfather had died of tuberculosis. 
The mother, father, and one brother 
were living and well. 

On admission, a physical examina- 
tion revealed a thin, pale, anxious child 
with a greatly distended abdomen. 
Her temperature was 100° F. The 
eyes, ears, nose, and throat were es- 
sentially normal. The examination of 
the lungs revealed all areas were reso- 
nant and no rales were heard. The 
left breast was slightly tender. Heart 
tones were normal. The abdomen was 
uniformly distended with fluid. It 
was tight and no masses were palpable. 
It was tender in both lower quadrants. 
There was no edema of the extremities. 
Rectal examination was negative, ex- 
cept for tenderness and fullness. 

On admission, the white blood count 
was 14,100 with 6 stabs, 70 polymor- 
phonuelears, 21 lymphocytes, 2 mono- 
eytes, and 1 eosinophil. The red blood 
count was 3,800,000 with 11.5 grams of 
hemoglobin. The urinalysis showed a 
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trace of albumin and 8 to 10 red blood 
cells per high-power field. 

An abdominal paracentesis was done 
and 250 ¢.e. of serosanguineous fluid 
was removed. 

An x-ray of the chest (Fig. 1) 
showed no evidence of pathology. The 
diaphragms were elevated secondary 
to the intra-abdominal pressure. The 
abdominal film showed evidence of 
generalized ascites and a slightly en- 
larged spleen. 

The following laboratory findings 
were reported: All febrile agglutina- 
tions were negative. Plasma proteins 
were 5.77 grams per 100 ml. of serum, 
albumin 4.01 grams, globulin 1.76 


Fig. 1. 
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Antibiotics were given and the pa- 
tient was maintained mainly on intra- 
venous and subeutaneous fluids for the 
first week in the hospital. The ab- 
domen remained tight and distended. 
On the seventh hospital day the pa- 
tient became dyspneic. Physical ex- 
amination and x-ray (Fig. 2) revealed 
pleural effusion in the right chest 
cavity. Thoracentesis was done and 
550 ¢.c. of serosanguineous fluid was 
removed from the right chest with re- 
lief of the dyspnea. The following day 
dyspnea recurred and 600 e¢.c. of fluid 
was again removed from the right 
chest. X-ray the following day again 
revealed an increase in the fluid in the 





Fig. 2. 


Fig. 1.—Lung fields normal. Abdomen distended with fluid. 


Fig. 2.—Pleural effusion on the right 


grams. Blood chlorides 325 mg., so- 
dium 296 mg., nonprotein nitrogen 30 
mg., cephalin flocculation 3 plus, thy- 
mol turbidity 2 units. The ascitic fluid 
had a total protein of 5 grams per cent. 
A stain of the fluid for tubercle bacilli 
was negative. A culture on Petrag- 
nani’s medium and a guinea pig in- 
oculation were reported negative at a 
later date. Repeated urinalyses were 
reported negative. 

The patient’s temperature fluctuated 
between 99° and 103° F. A transfu- 
sion was stopped after 450 c.c. because 
of beginning urticaria. This cleared 
up promptly. 


right side with early accumulation of 
fluid on the left side. A repeated tap 
recovered 750 ¢.e. fluid from the right 
chest. At this time a large localized 
mass was palpated in the lower left 
quadrant of the abdomen. The follow- 
ing day 450 e¢.c. more fluid was re- 
moved from the right pleural space. 
A blood transfusion was started and 
the patient was taken to surgery. 
Under local anesthesia (1 per cent 
Novoeain) a right rectus incision was 
made. After removal of the ascitie 
fluid a large mass was found ocecupy- 
ing most of the lower abdominal eavity. 
The mass was attached to the left ad- 










nexa. The mass plus the left tube was 
removed. The patient was returned 
to the ward in wood condition. 


The specimen consisted of an en 
capsulated tumor rising from the left 


Fig. 3 (<100, reduced \%,) 










measured 15 x 10 x 8 em. in size. The 
cut surface revealed slight eystie de 
generation and some hemorrhagic in- 
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faretion. The noninfarcted 
light tan and soft. 


tissue was 


Microscopie sections were made from 
different areas of the tumor (Figs. 3 


and 4). The examination 


Fig. 4. (500, reduced 


revealed a 








Fig. 5 Fig. 6. 
Fig. 5 Left effusion cleared effusion up to level of fifth rib on the right. 
Fig. 6 Right effusion almost completely cleared 
ovary It weighed 990 grams and tumor composed of both granulosa- and 


theea-cell elements. It was well en- 


ecapsulated by fibrous tissue. 


Most of 


the cells were polyhedral with a mod- 
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erate amount of eosinophilic cytoplasm 
and had a round or oval, deeply but 
uniformly stained nuclei. The cells 
appeared in sheets. Masson stain con- 
firmed the lack of fibrous stroma. A 
few of the cells showed the presence of 
fat droplets in their eytoplasm by the 
use of Sudan III and oil red 0 stains. 
This indicated theca-cell elements. 
Some areas showed a few mitoses, 
while in others mitoses were absent. 

The patient’s temperature rose to 
101° F. on the first and second post- 
operative days, but then returned to 
normal and remained so throughout 
convalescence. An x-ray (Fig. 5) 
taken on the third postoperative day 
revealed that the fluid on the left had 
cleared completely and on the right 
extended up to the level of the fifth 
rib. No dyspnea was present. The 
course following surgery was com- 
pletely free of complications. The pa- 
tient was discharged on the ninth post- 
operative day. An x-ray (Fig. 6) at 
the time of discharge showed almost 
complete disappearance of the fluid 
from the right pleural space. 

The patient was checked regularly 
and at the last examination, which 
was one year following surgery, there 
was no evidence of any recurrence. 


DISCUSSION 


This tumor was considered a fune- 
tional feminizing type. Whether this 
is a benign or malignant tumor is open 
to question. It is difficult to forecast 
the outeome. Death from recurrences 
in unilateral tumors is less frequent 
than when they are bilateral. Reeur- 
rence of ascites usually means a recur- 
rence of the tumor, and if associated 
with hydrothorax, the prognosis is 
poor. Diddle’ in a recent analysis of 
thirty-five patients and extensive re- 
view of the literature states: ‘‘Since 
it is difficult to ascertain the probable 
outeome for women with feminizing 
neoplasms and since those tumors that 
are malignant metastasize in the same 
manner as other ovarian cancers, total 
hysterectomy with bilateral salpingo- 
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oophorectomy is the treatment of 
choice in older patients. Less formi- 
dable procedures may be recommended 
in the prepubertal and reproductive 
periods of life, provided the neoplasm 
is well encapsulated. Even then the 
prognosis must be guarded because 
fatal recurrences are recorded even 
among young patients. Feminizing 
ovarian tumors are unusually radio- 
sensitive. Palliative irradiation is ad- 
vised in cases in which there are metas- 
tases. On the other hand, it appears 
doubtful that curative effects can be 
obtained by this form of treatment. 
Eneapsulation offers a better prog- 
nosis.’’ This lesion was encapsulated. 

This tumor was diagnosed as a fune- 
tional granulosa- and theea-cell tumor 
of the ovary. The diagnosis was con- 
firmed by the Armed Forces Institute 
of Pathology. Their number for this 
case is 512101. 


SUMMARY 


A case of Meigs’ syndrome is re- 
ported that occurred in a 9-year-old 
female child. The clearing of the 
effusions from the abdominal and chest 
cavities following surgery with re- 
moval of the tumor is shown graph- 
ically by the x-rays. 


REFERENCES 


l. Meigs, J. V., and Cass, John W.: Fibroma 
of the Ovary With Ascites and Hydro 
thorax; With a Report of Seven Cases, 
Am. J. Obst. & Gynec. 33: 249, 1937. 

2. Nora, E. D., and Davison, R. M.: Pleu- 
risy With Effusion Associated With 
Pseudomucinous Cystadenoma (Meigs’ 
Syndrome), Dis. Chest 13: 423, 1947. 

3. Liu, Y., Koa, T. E., and Kimm, H. T.: 
Ovarian Fibroma and Meigs’ Syndrome. 
A Study of Four Cases, Chinese M. J. 
67: 80, 1949. 

4. Beresford, O. D., and Aidin, R.: Meigs’ 
Syndrome, Lancet 2: 211, 1950. 

5. Stearns, H. C.: Meigs’ Syndrome. A Case 
Report, West. J. Surg., Obst. & Gynec. 
59: 253, 1951. 

6. Hilliard, G. W., Moorhead, C., and Tre- 
herne, C. A.: Meigs’ Syndrome, J. A. M. 
A. 151: 738, 1953. 

7. Diddle, A, W.: Granulosa- and Theca- 

Cell Ovarian Tumors, Cancer 5: No. 2, 


1952. 


] 












WOLF F-PARKINSON-WHITE 


PAROXYSMAL AURICULAR TACHYCARDIA ASSOCIATED WITH 
SYNDROME IN 


A NEWBORN INFANT 


MARSHALL B. KReErpBerG, M.D.,* AND THEoporE A. DusHAN, M.D.** 


Boston, 


INCE Ilubbard' first deseribed the 
S syndrome in his classic paper in 
1941, numerous articles on paroxysmal 
auricular tachyeardia have appeared 
in the pediatric literature.* In 1930, 
Wolff, Parkinson, and White® reported 
the association of paroxysms of rapid 
heart action with a short P-R interval 
and a prolonged QRS interval in the 
electrocardiograms of healthy young 
adults. electrocardiographie 
defects, subsequently given the name 
of Wolff-Parkinson-White syndrome, 
were not observed in infants until 
1946 when Bodlander’ reported them. 
Oglesby and Harrison® reported the 
syndrome in a 5-week-old infant and 
reviewed five other ‘© in the 
literature. 

Paroxysmal auricular tachycardia 
is a diagnosis that must be considered 
when one is confronted with the prob- 
lem of eyanosis in the newborn in- 
fant. Hubbard' stressed the impor- 
tance of its early recognition in in- 
fants since congestive failure usually 
supervenes within a short period of 
time. 

In the case reported in this paper, 
paroxysmal tachyeardia associated 
with the Wolff-Parkinson-White syn- 


These 


eases” 


drome was first noted in the infant 
when he was 48 hours old; it was 
probably present twenty-four hours 
before. After digitalization, there 
was an uneventful recovery. The 


ease of a 10-day-old infant reported 
by Silverman and Werner" ended in 
congestive failure despite treatment 
with digitalis, Mecholyl, and oxygen. 


Department of Pediatrics, Tufts 
School, and The Boston 


From the 
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*Assistant Professor 
College Medical School 
ton Floating Hospital 
Resident 
Hospital 
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CASE REPORT 

J. O'H., a white male infant, was 
admitted to The Boston Floating Hos- 
pital at 48 hours of age because of 
cyanosis and rapid respiration. The 
infant was born of a para v gravida v 
mother after an uneventful preg- 
nancy. Labor was two hours in 
duration. Delivery was from below 
and no instruments were used. The 
birth weight was 9 pounds 15 ounces. 
Examination of the infant after de- 
livery revealed no abnormalities. At 
12 hours of the infant was 
started on glucose and water feed- 


ings. 


V0 
age 


At 24 hours of age the infant was 
reported to have spells of cyanosis 
and rapid breathing. At 48 hours of 
age, because of continued episodes of 
cyanosis and rapid respirations, the 
infant was referred to The Boston 
Floating Hospital. 

On admission, physical examination 
revealed a well-developed and well- 
nourished large white male infant 
who was cyanotic about the face, 
arms, and legs, and had a generally 
dusky color. Respirations were 100 
per minute, rapid and shallow. The 
radial pulse was over 180 per minute 
and difficult to count. Petechiae were 


noted on the face and neck. The 
lungs were resonant to percussion 
and transient rales were heard on 
auscultation at the right base. The 
heart sounds were muffled and of 
poor quality. The heart rate was 


over 100 per minute. No murmurs 
were noted except for a questionable 
systolic one at the apex. The physi- 
cal examination revealed no other 
abnormalities. Slight edema of the 
extremities was noted. 
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The infant was placed in an Iso- twice daily; within twenty-four hours 
lette with constant oxygen and. atter digitalization, oral feedings of 
humidity. As tachyeardia persisted, glucose were started. The general 
obvious signs of congestive failure condition of the infant improved. 
soon became evident. An electro- The heart rate dropped to 160 per 
cardiogram taken soon after admis- minute and the respiratory rate 
sion revealed a supraventricular dropped to 50 to 60 per minute. 
tachyeardia with a rate of 226 per Cyanosis disappeared. 
minute. The diagnosis of supraven- At this time a Grade 3 systolic 
tricular tachyeardia accompanied by murmur was heard all over the pre- 
congestive failure was made. (Fig. J.) ec@ordium. X-ray and fluoroscopic 

The infant was given 0.05 mg. of studies on the second hospital day 
digitoxin intravenously and 0.05 mg. revealed a generalized cardiac en- 
intramuscularly, followed by a main- largement. Electrocardiograms on 
tenance dose of 0.01 mg. by mouth the third hospital day revealed the 
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Fig. 1 Electrocardiogram taken on admission May 26, 1952 Auricular rate, 226; ven- 
tricular rate, 226; QRS normal; electrical axis, right; rhythm, supraventricular tachy- 
cardia. 
Fig. 2.—Electrocardiogram taken day after admission and on digitalis therapy. Auricular 


rate, 164; ventricular rate, 164; P-R, 0.07 sec.; QRS, 0.08 sec.; rhythm, sinus tachycardia; 
electrical axis, left; S-T depressed in Lead I, aVui, Var-Vs: S-T elevated in Lead III, aVr, Ve: 
T inverted in Lead I, aVi, Var-Vi;: T upright in Leads II, III, aVr, Ve. Conclusion: marked 
left axis deviation in presence of cyanosis consistent with tricuspid atresia or other congenital 
lisorder. Wolff-Parkinson-White syndrome suspected. 

Fig. 3.—Electrocardiogram taken twelve days after admission plus when digitalis therapy 


had been discontinued. Auricular rate, 122; ventricular rate, 122; rhythm, sinus tachy- 
cardia; electrical axis, left; short P-R delta wave now more pronounced since previous read- 
ing P-R, 0.07 sec.: QRS, 0.10 sec. Conclusion: abnormal electrocardiogram due to marked 


left axis deviation, S-T and T changes, and Wolff-Parkinson-White syndrome. 
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following: auricular rate, 164; ven- 
tricular rate, 164; the P-R interval 
0.07 see.; QRS, 0.08 see.; rhythm, 
sinus tachycardia; left electrical axis; 
S-T depressed in Lead I, aVz, Vor, 
and V,; S-T elevated in Lead III, 
aVr, and V,. Conclusion: extreme 
axis deviation; Wolff-Parkinson- 
White syndrome. (Fig. 2.) 

On the third hospital day, two days 
after digitalis therapy was instituted, 
the liver edge that had been palpable 
3 em. below the right costal margin 
was now palpable 1 em. below the 
right costal margin. 

Digitalis was discontinued on the 
eleventh hospital day. On the four- 
teenth hospital day, one day prior 
to discharge, the pulse rate was 120 
per minute, and the respiratory rate 
was 40 per minute. An electrocardio- 


the entire precordium, was barely 
audible on discharge. 

Laboratory Data.——The white blood 
cell count on admission was 9,200 per 
cubie millimeter, red blood cells 
4,940,000 per cubic millimeter, and 
the hemoglobin was 19.6 Gm. per 100 
ec. On the day of discharge the 
white blood cell count was 10,000 per 
cubie millimeter, the red blood cells, 
4,200,000 per cubie millimeter, and the 
hemoglobin was 7.4 Gm. per 100 cc. 

Urinalyses were all within normal 
limits. Micro nonprotein nitrogens 
taken on several occasions ranged 
from 25 to 40. <A _ blood culture 
showed no growth. Throat culture 
revealed the predominant organism to 
be Staphylococcus albus. The serum 
ealeium was 9.5 mg. per 100 ml.; a 
micro-Hinton was negative. 


IT. Ill 





Fig. 4 lectrocardiogram taken three months after patient was discharged from hospital. 


\uricular rate, 140; ventricular rate, 140; P-R 
electrical axis, right; S-T depressed in V:-Vs::; 


Q-T, 0.28 sec. ; 
T inverted in Vi-Va; R-R in V:-Vs. 
sinus tachycardia. 


rhythm, sinus tachycardia; 


gram at this time showed an auricu- 
ar rate of 122; ventricular rate, 122; 
rhythm, sinus tachyeardia; P-R in- 
terval, 0.07 sec.; QRS, 0.10 see.; Q-T, 
0.42 see.: electrical axis, left. Slow- 
ing of the rate was noticed since the 
previous readings and the short P-R 
delta wave was now more evident. 
These findings were felt to be com- 
patible with the Wolff-Parkinson- 
White syndrome. (Fig. 3.) 

At the time of discharge, on the 
sixteenth hospital day, the infant’s 
general eondition was good. The 
pulse rate was 120 per minute and 
the respiratory rate was 30 per 
minute. The murmur, which had 
previously been a Grade 3 harsh- 
blowing systolic murmur heard over 


Conclusion: 


interval, 0.08 sec.; QRS interval, 0.11 sce.; 


Wolff-Parkinson-White syndrome with 


The patient was seen at the age of 
2 months and at the age of 1 year 
for follow-up electrocardiograms. 
Electrocardiographie tracings on both 
follow-up visits revealed sinus tachy- 
cardia and continued evidence of 
Wolff-Parkinson-White syndrome. 
(Fig. 4.) 

There have been no episodes of 
cyanosis or respiratory distress. The 
patient has been clinically well since 
discharge. 


SUMMARY 


This is a case report of a 48-hour- 
old infant hospitalized because of 
cyanosis and rapid respiration. Be- 
sides the common complications of 
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paroxysmal tachyeardia and conges- 
tive failure,’ there were electrocardio- 
graphic evidences of paroxysmal 
tachyeardia and of the Wolff-Parkin- 
son-White syndrome. The congestive 
failure and paroxysmal tachyeardia 
responded e¢linieally and electro- 
eardiographically to digitalization, 
the rhythm and rate returned to 
normal, and the cardiae dilatation 
subsided, but evidence of the Wolff- 
Parkinson-White syndrome still per- 
sisted on electrocardiograms. 
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Report or A CASE IN 


HEMATEMESIS 


AN INFANT Due To ARTERIAL BLEEDING FROM THE BASE 


OF THE TONGUE 


RicHARD TurRIN, M.D., Harry Buocu, M.D., AND JoseEPH KAZNETz, M.D. 
BrRooKLyN, N. Y. 


lik 
4 


severe 


occurrence in an 
hematemesis can present a 
difficult diagnostic problem. Usually, 
in the differential, we consider blood 
dyserasias, pulmonary disease, peptic 
ulcer, esophageal varices, hemangioma, 
retropharyngeal and varices 
of the tongue. * 

It is the purpose of this paper to re- 


a | ISCCSS, 


port a case which illustrates (1) an 
unusual eause of hematemesis in an 
infant—arterial bleeding from a vessel 


located at the base of the tongue, and 
(2) diagnostie and therapeutie diffieul- 
ties encountered before a correct solu- 
tion was reached. 


CASE REPORT 


A Negro male infant, aged 3 months, 
was admitted to the Beth-El Hospital 
with bleeding from the mouth. 

The mother stated that she first ob- 
served some blood in the nursing bottle 
during a feeding when the baby was 
1 month old. Several hours later the 
baby vomited a large quantity of blood 
and was admitted to a loeal hospital. 
Efforts to control the hematemesis with 


transfusions gave only short and 
temporary — relief. Postnasal tam- 
ponage resulted in an_ inereased 


blood flow. Every attempt to loeate 
the site or the cause of the bleeding 
was met with failure. Repeated nose 
and throat examinations were nega- 
tive. Esophagoscopy not only failed 
to reveal a of hemorrhage but 
precipitated a prolonged bleeding 
A gastrointestinal series was 
repeated twice without uncovering 
any clues. The stools were constantly 
tarry. The urine, platelet count pro- 


site 


episode. 


Pediatric and Otolaryngological 
Beth-El Hospital. 


From the 
Services, 


The 


infant of 


thrombin time, and vitamin C levels 
were persistently normal. Finally, 
based on a elinical impression of 
peptic ulcer and, also, concerned with 
the dangers of repeated profuse 
hemorrhage, an exploratory laparot- 
omy was done. This, too, failed to 
locate a cause of the unrelieved hema- 
temesis. The infant was then trans- 
ferred to the Beth-El Hospital after 
eight weeks of hospitalization. 

On admission the patient weighed 
8 pounds 13 ounces, 2 ounces above 
birth weight. He appeared marantie, 
restless, pale, dehydrated, and fre- 
quently assumed a tonie neck reflex 
position. There was intermittent 
spasticity of the extremities. <A dis- 
charging osteomyelitis of the right 
tibia secondary to a bone marrow 
transfusion was present. The pharynx 
was filled and overflowed with fresh 
blood. 

Bone marrow aspiration revealed a 
compensatory erthroblastosis; hemo- 
globin (Taden-Ilausser) was 48 per 
eent; red blood cell count 2.1 million; 
reticuloeytes 10 per cent. The white 
blood cell count, differential smear, 
bleeding time, coagulation time, and 
platelet count were normal. 

The esophagus roentgenogram and 
the gastrointestinal roentgenogram 
were negative. 

Supportive treatment with frequent 
transfusions, careful and adequate 
feedings, and vitamin and iron medieca- 
tion had little effect other than to keep 
the infant alive. 

Ten weeks after admission, during 
a repeat esophagoscopy, a pinhead- 
sized pulsatile bleeding point was dis- 
eovered for the first time on the right 


side of the base of the tongue. <A 
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suture was passed through the tip of 
the tongue and an electric cautery was 
applied to the exposed bleeding area. 


Bleeding stopped promptly and com- 
pletely. The infant gained 15 ounces 
in a week. The hemoglobin rose to 88 
per cent and the red blood count to 
4.63 million. Three weeks later the 
patient was discharged in excellent 
physieal condition. 


CONCLUSION 


We have presented a_ ease of 
hematemesis in an infant. Many errors 
were made before a correct diagnostic 
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and therapeutic solution was reached. 
The infant’s condition became des- 
perate. The cause of the episodes of 
severe bleeding was finally discovered 
to be a pinhead-sized pulsatile vessel 
at the base of the tongue. The area 
was cauterized and the infant made a 
rapid recovery. 
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RECENT PROGRESS IN POLIOMYELITIS RESEARCH 


Rospert Warp, M.D. 
New York, N. Y. 


b poe purpose of this paper is to 
review some recent developments 
in poliomyelitis research which are 
paving the way toward the ultimate 
control of this disease. The new dis- 
coveries or activities include the prop- 
agation of poliomyelitis virus in tis- 
sue culture, the grouping of strains of 
poliomyelitis virus into three immuo- 
logie types, the development of com- 
plement fixation tests, the recognition 
of viremia, certain quantitative studies, 
and trials of methods for passive and 
active immunization of human beings. 


PROPAGATION OF POLIOMYELITIS VIRUS 
IN TISSUE CULTURE 


Enders, Weller, and Robbins'™ ” re- 
ported in 1949 that poliomyelitis virus 
can be made to multiply in various 
human embryonic tissues, non-nervous 
as well as nervous. This represents 
the most important discovery in the 
field of poliomyelitis since the virus 
was first isolated in 1909. 

Of even greater importance than the 
propagation of poliomyelitis virus in 
cultures of various tissues is the fact 
that it produces visible changes in the 
growing cells.'"° Moreover, these eyto- 
pathogenic changes are specifically in- 
hibited by These 
striking discoveries provide a basis for 
the in vitro isolation and identification 
of poliomyelitis virus, for its quantita- 


immune serum. 


tion, and for serologie typing. 





From the Department of Pediatrics, New 
York University College of Medicine. 


Robbins, Enders, Weller, and Flo- 
rentino'’ have shown that virus also 
grows in tissue cultures of kidney 
from young children and of adult 
human uterus. These observations 
have been confirmed and extended by 
others. Multiplication of virus has 
been demonstrated in cultures of adult 
human testis® * and of monkey testis 
4 5,6, 7,541 The latter 


tissues have already proved useful in 


and kidney.'* 


the isolation and typing of strains, and 
in providing virus which when mixed 
with adjuvant and inoculated into 
monkeys gives rise to neutralizing anti- 
body titers comparable to those ob- 
tained with infected nervous tissue, 
and without the danger of allergie en- 
cephalitis associated with injections of 
the latter... Moreover, Enders, Weller, 
and Robbins'® have reported that by 
successive tissue culture passages the 
pathogenicity of poliomyelitis virus 
was reduced markedly for the monkey. 
It may be possible by this approach to 
attenuate its infectivity, while retain- 
ing its immunogenic capacity, for man. 

Scherer, Syverton, and Gey" have 
shown recently that cells derived from 
a human epithelial carcinoma will 
support the propagation of poliomye- 
This method has the ad- 
vantage of providing a continuous 
source of cells which can be grown in 


litis virus. 


perpetuity in the laboratory. Also, 
the destructive effects of poliomyelitis 
virus are seen within twelve to ninety- 
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six hours. The yield of virus is as 
great or greater than that from eul- 


Al- 


eanecer cells 


tures of human or monkey tissues. 
though the «ase of these 
may prove superior for the isolation 
and typing of poliomyelitis virus and 
other laboratory procedures, it seems 
doubtful that they would constitute a 
desirable medium for the production of 
virus to be incorporated in vaccines. 

The application of tissue culture 
methods, in general, to poliomyelitis 
means that a relatively simple, inex- 
pensive, and practical test object can 
now take the place of the cumbersome 
and expensive monkey which retarded 
poliomyelitis more than 
It opens the 
field to new workers and should soon 


progress in 


any other single factor. 


make possible the creation of clinical 
diagnostic laboratories for the detee- 
tion of poliomyelitis infection. 


POLIOMYELITIS VIRUSES 
TYPES 


GROUPING OF 


INTO IMMUNOLOGIC 


To approach intelligently the prob- 
lems of diagnosis, immunity, and epi- 
demiology it is essential to have accu- 
rate knowledge of the antigenic varia- 
Although 
reports from several laboratories since 


tions of poliomyelitis virus. 


1931 suggested the existence of more 
than one immunologie type of virus, 
it was not until twenty years later 
that the Committee on Typing of The 
National Foundation Infantile 
Paralysis presented the results of a 
well-organized 
studies of 100 selected strains of polio- 
This committee found 
fell into three 


for 


series of systematic 
myelitis virus.’” 


that the 100 strains 


broad immunologic types as follows: 
Type I (Brunhilde), 85 strains; Type 
II (Lansing), 12 
(Leon), 
earried 


strains; Type III 
The typing was 
by three 


3 strains. 
out in monkeys 








methods: (a) by testing resistance of 
monkeys immunized with prototype 
viruses; (b) by serum neutralization 
tests with prototype antisera, and (c) 
by neutralization of prototype viruses 
with sera from monkeys immunized 
with unknown strains combined with 
The latter method was 
especially useful in typing 
titer.'° The results 
agreement between the 
three the identi- 
fication of most of the strains studied. 


adjuvants. 
found 
strains of low 
showed good 

methods regarding 
Two different virus types were isolated 
at each of two epidemics and serologic 
evidence suggests that this is not un- 
Weller tested strains dif- 
from by the 
He observed that 


common. 
ferent those 


Typing Committee. 


reported 


the distribution of virus types as deter- 
culture 

from the 

The differences are compared 


mined by tissue techniques 


varies soméwhat above re- 

sults." 

in the accompanying table: 
Immunologic 
Type (%) 


I I Il 
Monkey (Typing Committee) 85 12 3 
Tissue culture (Weller) 60 10 30 


More Type III and fewer Type I 
strains were identified by tissue cul- 
ture than by monkey tests. It is pos- 
sible that the Committee’s arbitrary 
method of selection of strains for typ- 
ing gave a less accurate pattern of 
distribution than that found by tissue 


culture. The use of tissue culture 
techniques has also brought to light 
a number of strains which are not 


neutralized by the three known types 
of immune sera. These strains were 
isolated from patients diagnosed clini- 
poliomyelitis or suspected 
poliomyelitis. They produced typical 
cytopathogenic changes in cultures of 
monkey testicular tissue’ **® and of 
human embryonic tissue’ but 


sally as 


were 
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not pathogenic'’® or weakly pathogenic 


1 


for monkeys. In some instances the 
development of neutralizing antibody 
was demonstrated in convalescent 
serum for the virus isolated from the 
patient. A few of the agents proved 
to be pathogenic for suckling mice and 
could therefore be classified as Cox- 
sackie-like viruses, but most were not. 
It is difficult to categorize these so- 
called ‘query viruses’’ at present. 
The evidence suggests that some, at 
least, may be strains of poliomyelitis 
with an unusual ‘‘host range’’ and dif 
ferent immunologic properties. Ku- 
ture work is bound to throw light on 
these variants and also on the extent 
of antigenic and other differences to 
be found within the three major types. 
The antigenic variation of poliomye- 
litis viruses has an obvious bearing on 
the composition of vaccines. It also 
serves as the probable explanation for 
second attacks of the paralytie dis- 


ease.' 
COMPLEMENT FIXATION TESTS 


It is striking that within the last 
three years two glassware tests have 
been developed for the recognition of 
poliomyelitis infeetion—tissue culture 
and complement fixation (CF) tests. 
Although others had reported a CF 
test for poliomyelitis,’"* Casals and 


1 


Olitsky'® were the first to devise 
a reproducible test, which has since 
been confirmed in several labora- 
tories.” * The trick which led to 
their success was the adaptation of 
the MEF! strain (Type II) to new 
born mice. After multiple serial pas- 
sages, virus was obtained in high titer 

From 


this material a CF antigen was pre- 


from the baby mouse brains. 


pared which reacted specifically with 


sera from animals immunized with 
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Type II virus and from primates con- 
valescent from infection with this 
virus. A considerable number of sera 
from recently convalescent patients 
had significant titers of CF antibody 
for the Type II antigen in spite of the 
absence of Type II neutralizing anti- 
bodies. These results suggested that 
CF antibody response in human beings 
infected with poliomyelitis virus might 
not always be type specific. Casals, 
Olitsky, and Sabin** proceeded then 
to establish the fact that patients in- 
feeted with Type I virus developed CF 
antibody for Type Il antigen. There 
was no evidence of previous or con- 
current infection with Type IL virus 
in these Type I-infected patients. In 
general, the sera of 67 per cent of 
eighty-one poliomyelitis patients yield- 
ed significant CF antibody titers 
(1:16 or higher) in contrast to 13 per 
cent of 127 summer and autumn con- 
trols and 3 per cent of thirty-two win- 
ter controls. The authors conelude 
that ‘‘the application of these data to 
the serologic diagnosis of poliomyelitis 
infection in man will of necessity be 
limited until information is obtained 
on the development, persistence, and 
significance of CF reactions with anti- 
gens deriving from Type I and Type 
[11 poliomyelitis strains. ”’ 

That progress has already been 
made in this direction is indicated by 
the studies of Svedmyr, Enders and 
Holloway®® who prepared antigens in 
tissue culture with the three types of 
poliomyelitis viruses. They found 
that the CF antibody response of im- 
munized or convalescent monkeys was 
type specific. In human beings, how- 
ever, infection with one type of virus 
may give rise to CF antibodies that 
react also with other types. They sug- 
gest that such cross reactions are 
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caused by the presence of both type 


specific and group antigens in the 
poliomyelitis viruses. 
Goldblum and Melnick,?®° working 


with MEF! antigen prepared by the 
method of Casals and Olitsky, have 
shown that in contrast to the persist- 
ence of Type II neutralizing antibody 
for many years, CF antibody (Type 
Thus 


the presence in serum of both CF and 


Il) tends to fall more rapidly. 


neutralizing antibodies would indicate 
CF and 
positive neutralization, old infection; 


recent infection; negative 

negative for both, no infection. 
Although the development CF 

the known of 


poliomyelitis virus infection represents 


of 


tests for three types 
a major achievement, it seems clear 
that as already mentioned more work 
must be done on the rise and fall and 
significance of CF reactions with the 
three types of antigens before the test 
ean be used as a practical diagnostic 


tool. 


VIREMIA IN POLIOMYELITIS 


Until virus 
has been found rarely in the blood of 


recently poliomyelitis 


beings.** 75 It 
that 
present during the incubation period 
and that by the time the disease de- 
itself it late detect 
virus in the blood. This concept fits 


human occurred to 


Horstmann’ viremia might be 


clares is too to 
with the already established presence 
of serum antibody at the onset of ill- 
' Independent studies carried 
in two different 
demonstrated viremia in 
Horstmann de- 
tected viremia in seven of ten eynomol- 
of four 
chimpanzees which had been fed polio- 


ness.*" 
out simultaneously 
laboratories 
primates fed virus. 
gus monkeys and in three 
myelitis virus four to six days before. 


Virus was found in the blood from 
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three to seven days before onset of 
paralysis in the cynomolgus monkeys.”® 
demonstrated viremia 
early in the course of infection by the 


Bodian*? also 


alimentary route. Two of his three 


chimpanzees had viremia ‘*in the pre- 


febrile period, just before a sharp 


serum antibody rise (from 0 to 1:1000 
in 2 days), and 2 to 5 days before on- 
set of paralysis.’’ Serum antibody 
titers were 1:1,000 in both animals at 
Bodian 


that gamma globulin apparently pre- 


onset of paralysis. reported 
vented viremia and paralysis in three 


chimpanzees. Two of them exereted 
virus in the stools and in these animals 
an antibody response characteristic of 
albeit 


lower in titer than that of the controls, 


active infection, delayed and 
was demonstrated. 

It is significant that this year both 
of the 


successful carry-over of their observa- 


these workers have described 
tions in experimental animals to nat- 
Bodian 


three 


urally infeeted human beings. 
detected 
strains, all Type I, in the sera of three 


and Paffenbarger* 
children, respectively, who had fever 
either on the day of bleeding or one 
to two days after, but no signs of sub- 
sequent invasion of the central nervous 
system. later the 
children had serum neutralizing anti- 
1:3,000, 11,000, 
Type I virus. 


One month three 


body titers of and 
1 :1,000 
child possessed in addition a titer of 
1:100 against Il. Horstmann 
and McC isolated virus 
the blood of four children in one fam- 
Three of them had characteristic 
signs and symptoms of abortive polio- 


against One 
Type 
ollum** from 
ily. 


myelitis and one was asymptomatic. 
Throat and rectal swabs from all four 
vielded virus also. It is important to 
note that these four isolations of virus 
from the blood were made 


in roller 




















tubes containing cultures of monkey 
testicular (or kidney) tissue, and that 
direct inoculation of monkeys with 
blood failed to yield virus which sug- 
gests (1) that only small amounts of 
virus were present, and (2) that tis- 
sue culture may be more sensitive than 
monkeys for original isolation of virus 

What is the significance of viremia 
in poliomyelitis? Bodian*’ believes it 
to be an important feature in patho- 
genesis. His working hypothesis in- 
cludes three phases of virus multipli- 
cation: (1) in the alimentary tract, (2) 
in the blood or organs in close relation 
to the blood stream (lymph _ nodes, 
spleen, ete.), and (3) in the nervous 
system. He believes that virus may 
invade the latter not only along nerves 
from the throat and intestine but may 
also penetrate the central nervous sys- 
tem from the blood stream at a single 
point. Bodian thinks that the rapid 
and high level of antibody response 
is most likely the result of the vascular 
More- 
over, the finding that barely detectable 


phase of virus multiplication. 


levels of passive serum antibody can 
prevent paralysis in cynomelgus mon- 
keys given virus by mouth suggests 
that paralytic poliomyelitis in man 
should be readily prevented by levels 
of serum antibody easily achieved 
with gamma globulin or with killed 


virus vaccines. 


QUANTITATIVE STUDIES OF EXPERIMENTAL 
POLIOMYELITIS AND OF EXCRETION OF 
VIRUS IN PATIENTS’ STOOLS 

Sabin and Winsser** found a quan- 
titative relationship between the con- 
centration of virus fed to cynomolgus 
monkeys and the character or severity 
When 10° 
virus was given in three daily oral 
doses of 5 ml. each, almost 100 per cent 


of the resulting illness. 
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became infected, 60 per cent being 
paralytic; 10°* virus resulted in 60 per 
cent becoming infected, 24 per cent 
paralytic; 10° virus, 43 per cent in- 
fected, 14 per cent paralytic; only one 
of eighteen monkeys (6 per cent) be- 
came infected with 10-* virus, and 10° 
virus produced neither paralysis nor 
When minute 
(10) were ingested daily over long 


antibody. amounts 
periods, 60 per cent developed anti- 
bodies at the end of 4144 months, and 
of the total number of infections, 82 
per cent were inapparent. An un- 
expected finding occurred when fifteen 
monkeys which had no demonstrable 
serum antibody after repeated virus 
ingestion, nevertheless exhibited sig- 
nificant resistance to paralysis. Only 
14 per cent became paralyzed although 
all developed antibody when chal- 
lenged with a large oral dose of virus. 
Sabin and Winsser believe that this 
represents immunity acquired at the 
portal of entry unassociated with de- 
tectable antibody in the serum. It 
indicates one of the mechanisms by 
which poorly sanitated populations 
having a relatively low incidence of 
paralysis may become immune to polio- 
myelitis. 

Another quantitative study has been 
earried out which suggests that the 
amount of virus excreted in the stools 
of poliomyelitis patients may be re- 
lated to the severity of illness.**7 The 
stools of paralytic patients yielded 
very high titers of virus averaging 
1:5,000 (dilution of stool giving the 
50 per cent end point in rhesus mon- 
keys inoculated intracerebrally, six 
animals per dilution). The stools of 
nonparalytie patients and those with 
mild transitory weakness, on the other 
hand, gave titers which with one ex- 
ception were uniformly much lower, 
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1:175, a difference of al- 


If this finding ean 


averaging 
most thirtyfold. 
he confirmed, it offers an approach to 
the study of host factors perhaps in 
the alimentary tract which foster the 
multiplication of poliomyelitis virus 
to high levels associated with paralysis. 


PREVENTION OF 


The 


in poliomyelitis is to prevent or modify 


POLIOM YELITIS 


ultimate aim of most research 


the disease. Important strides have 
been made recently in the application 
of the direct approach, namely, pas- 


sive and active immunization. 


Passive Immunization. — Hammon, 
Coriell, and Stokes*** » © together with 
Wehrle*** have reported the results of 
three controlled field trials to evaluate 
the effect of Red Cross gamma globulin 
in the prevention of paralytic polio- 
myelitis. This undertaking 
evokes the admiration of those aware of 
its complexities. No attempt will be 
made here to review the work in its en- 
tirety but rather to outline the results. 
Over 27,000 children received gamma 
globulin in an average intramuscular 
0.14 ee. 
an equal number of controls 


colossal 


dose of per pound of body 
weight ; 
received gelatin, and over 100,000 chil- 
dren received no injection in three epi- 
1951 1952. 
Unmistakable protection occurred from 
the second to the fifth weeks, inclusive, 
after the During this 
period a total of forty-six paralytic 
cases occurred in the injected groups— 
thirty-nine in the gelatin group and 
seven in the gamma globulin group. 
This could happen by chance alone 
than thousand times. 


demie areas during and 


injections. 


less once in a 


During the first week and after the 
fifth week the difference was not sig- 
nifieant. 
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Even during the first week following 
modification of 
severity was observed in those who re- 
ceived gamma globulin. Twenty-eight 
children in both groups became para- 
lyzed within one week of injections; 
seven 


injection, however, 


of these made a complete re- 
covery within sixty days; six had re- 
ceived gamma globulin, and one, gela- 
tin. six of 
twelve injected with gamma globulin 
went on to complete recovery while 


Expressed otherwise, 


only one of sixteen in the gelatin group 
did so. In patients who became para- 
lyzed later than the first week follow- 
modification of 
severity by gamma globulin was ob- 


ing inoculation, no 


served. No evidence was found to in- 
dicate that gelatin had caused local- 
ization of paralysis in the inoculated 
limb. However, the attack rate in 
Texas during the two weeks after clos- 
ing the clinics appeared higher in 
those receiving gelatin (0.7 per 1,000) 
than in those not inoculated (0.3). 
The authors believe this apparent dif- 
ference was caused by incomplete re- 
porting in those not inoculated. 

The scope of this review does not in- 
clude indications for the future use of 
gamma globulin. On the basis of this 
report, 250 to 2,000 prophylactic in- 
jections will have to be given to pro- 
In the 
absence of enough material for mass 
prophylaxis (or even for the most vul- 
nerable age groups), it seems wise to 
limit its use to epidemics and in the 
epidemics, to intimate family or fam- 
ily-like contacts of cases or of suspect 
eases, and to pregnant women. 

Active Immunization.—The objec- 
tive is a safe killed vaccine or a safe 
attenuated living virus which ean be 
prepared on a large seale and which, 
when administered to human beings, 


tect one person for five weeks. 

















will give rise to lasting protection with 
a minimal risk of untoward reactions. 
Recent developments indicate prog- 
ress toward the realization of some of 
these aims. The propagation of virus 
by tissue culture methods offers a po- 
tential souree of large quantities of 
antigen relatively free of extraneous 
material. The application of Freund’s 
adjuvant techniques,*® using active 
virus combined with adjuvant as the 
antigen, was shown to enhance anti- 
body formation in monkeys.*° Salk, 
Lewis, Youngner, and Bennett'® con- 
firmed this finding and reported that 
tissue culture virus inactivated by 
formalin and combined with adjuvant 
was antigenic for monkeys.® Salk and 
his associates*' have transferred this 
approach to a trial in a limited num- 
her of human beings. Vaccines non- 
infectious for monkeys were prepared 
with each of the three known immu- 
nologie types of virus grown in eul- 
tures of monkey testicular or kidney 
tissues. The injection of these vae- 
cines incorporated in adjuvant re- 
sulted in serum antibody formation in 
human subjects. The levels of anti- 
body appeared comparable to those re- 
sulting from natural infection and 
were shown to persist for at least four 
and one-half months. The authors 
emphasize that their results although 
encouraging should not be interpreted 
to indicate that a practical vaecine is 
now available. 

It has been suggested that the ad- 
ministration of attenuated living vi- 
rus, perhaps by mouth, to infants 
might be a safe and effective way of 
protecting man against poliomyelitis.* 
Support for this idea is derived from 
the results of feeding poliomyelitis to 
chimpanzees. It is known that such 
feeding is followed by (1) exeretion of 
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virus in the stools for some time, (2) 
emergence of serum neutralizing anti- 
body, and (3) the development of re- 
sistanee to subsequent feedings of ho- 
mologous but not of heterologous virus 
strains.** * *° Sabin and Winsser’s*® 
demonstration of resistance in eyno- 
molgus monkeys with and without de- 
tectable serum antibody following re- 
peated ingestion of small doses of virus 
has an important bearing on this ap- 
proach. 

Koprowski, Jervis, and Norton*® 
have already performed a courageous 
They fed twenty hu- 
man volunteers a living Type II strain 


study in man. 


of virus adapted to cotton rats and 
characterized by low pathogenicity for 
monkeys. Although none of the sub- 
jects developed signs of illness, most 
of them acquired ‘‘alimentary infee- 
tion’’ as shown by exeretion of virus 
in stools. All of the nonimmune vol- 
unteers showed a prompt rise in serum 
Eleven were refed homol- 
ogous ‘virus one or more times; in 


antibody. 


nine no virus appeared in the stools 
and no significant change in antibody 
level was observed. In two others, 
despite antibody _ titers 
after the initial feeding, ‘‘alimentary 


respectable 


infeetion’’ was observed on three sep- 
arate occasions in one individual, and 
on two occasions in the other. 
Another important contribution is 
that of the group at Cox’s laboratory.* 
These investigators successfully 
adapted a Type II strain of poliomye- 
litis virus to the chick embryo. After 
numerous serial passages they found 
that whereas infectivity of the egg 
material was augmented for the mouse, 
it was reduced for the monkey. Fur- 
thermore, the chick embryo adapted 
virus proved to be antigenic in chim- 
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panzees both after feeding and after 
intramuscular injection. 

In this paper an effort has been 
made to review only some of the re- 
cent accomplishments in this field. It 
would not be too surprising to dis- 
cover current investigations or reports 
which will ultimately prove to be more 
significant than those discussed here. 
But the direction now being taken by 
many laboratories is clear. It also 
seems likely that, although much has 
been learned that is encouraging, we 
will continue to be confronted with 
the problems of poliomyelitis for some 
years to come. 
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ILOMOSEXUAL BEHAVIOR IN CHILDREN 


ItarryY Bakwin, M.D., anp Rutu M. Baxwrn, M.D. 
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IE term homosexual in connection 
with human behavior is generally 
applied to sexual relations, either 
overt or psychic, between individuals 
of the 


sexuality in 


sex (Kinsey). Homo- 
this 


children, 


same 
sense is not ob- 


but 


characteristic of the opposite sex is 


served in behavior 


occasionally encountered. It is not 
known how many go on to homo- 
sexuality in adult life. That some 


continue in this way is indicated by 
the fact that the majority of adult 
date the 
their unusual behavior back to child- 


homosexuals beginning of 
hood. 
According to Kinsey, homosexual 
play is frequent in preadolescent boys 
and is indulged in by 50 per cent or 
The 


homosexual 


more of the youngsters. 
the 


vears. 


mean 
contact 
Much of the activity 


age of first 


is 9.2 


is incidental, easual, and without 


erotie arousal. 


Deviant sex behavior is observed 


more often in boys than in girls, 


probably because boys who show 


effeminate behavior are much more 


likely to excite comment than are 
girls who dress in boys’ clothes, play 
The econdi- 
of all 


nationalities but is rare in the Negro. 


boys’ games, and so on. 


tion ‘oeeurs in white children 


From the Department of Pediatrics, Col- 


lege of Medicine, New York University-Belle- 
vue Medical Center. and the Department of 
Pediatrics, New York Infirmary. 


not 


intelligence, 


It it related to 
intelligence quotients ranging from 
moron to superior levels. 
Paster described a 


Bender and 


group of children with homosexual 


trends. The manifestations of homo- 
sexuality ranged from overt practice 
to the adoption of behavior patterns 
the 


addition, there were other personality 


characteristic of other sex. In 
disturbances, presumably related to 
an inadequate home life. Feelings of 
inferiority and insecurity were com- 
mon and expressed themselves in fears 
and episodes of running away. Feel- 
ings of inadequacy and bewilderment 
were added when the children came 
to appreciate that they were different 
from others. A craving for affection 


and reassurance was a_ prominent 
feature and was dependent on a past 
which was affectionless. Many, how- 
ever, were unable to show affection 
or form lasting attachments. Aggres- 
sive behavior toward smaller children 
and submissive behavior toward older 
playmates were frequent. 
Wright 


boys in a 


studied ten 
correctional 


The subjects were extreme 


Greeo and 
homosexual 
institute. 
in their perversion, fully aware of it, 
and aecepting of it. 
who were “patterning their present 


They were boys 


and future modes of adjustment so 
as to facilitate the direct gratification 
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Data were 
interviews 


of their perverse desires.” 
obtained 
and from written statements by the 


from repeated 


subjects. As a control group ten boys 


who showed no evidence of homo- 
sexuality were studied in the same 
way. 

Greco and Wright found that, at 
some time in their early life, all ten 
of the affected 


serious need of 


boys had been in 
emotional and social 
security. An attachment was formed 
at that 
security, understanding, and comfort. 


When this friend seduced the child, 


time to a man who 


gave 


it was accepted because of the deep 
and the 
To 


each child this relationship was at 


affection for the individual 


fear of losing his protection. 
first distasteful and was recognized 
as immoral. In some, continuation of 
the perversion led to pleasure and 


satisfaction, in others it continued 
only as a means of emotional security. 
In each instance the homosexual re- 
lationship became unimportant after 
the loss of the cherished friend. 

It is the and 
Wright that these early experiences 
the child to a 
homosexuality which erystal- 
When the youth 
beeame sexually mature he found some 


the When 


encountered homosexuality 


opinion of Greco 


conditioned state of 
latent 
lized at puberty. 


attraction for other sex. 
he again 
it was sometimes rejected at first but, 
after participation, the pleasure and 
satisfaction were onee more recog- 
nized. 

Home circumstances, parental atti- 
tudes, school adjustment, and intelli- 
both 


The homosexuality was not due to dis- 


genee were similar in groups. 


cussing or witnessing homosexual acts, 
unfortunate experiences with the oppo- 


site sex, or identification with the 





109 


mother or another woman which in 
these cases seemed to occur only after 
Contact with a 


sexual man, at the time when affection 


perversion. homo- 
and security were needed, was the 
only factor found regularly. 

The authors conelude that “when a 
threatened 
interest 


either 
and 


child’s security is 
from lack of parental 
affection, lack of friendships or social 
recognition, extra preeautions should 
be used in preventing the emotional 
tie-up the child and 

individual who will exploit him 


between some 
for 


sexual gratification.” 


ETIOLOGY 


Homosexual behavior in children has 
been attributed by Bender and Paster 
to imitation of an admired homosexual 
the the 
parent being inadequate; to identifica- 


parent of same sex, other 
tion with the parent of the opposite 
sex, the parent of the same sex being 
ineffective; or to delaved identification 
with a parent substitute of the opposite 
sex following a period of early insti- 
tutional 

Few “homosexual” children have had 


‘are. 


sex experiences, and exposure to homo- 
practices is not a common 
Treatment of the child by the 
parents as though he were a member 


sexual 


eause. 


of the other sex rarely leads to homo- 
this attitude 
may encourage a latent tendeney in 
that direction. 

Boys are occasionally observed who 
the 


They dress 


sexuality; nevertheless 


show behavior characteristic of 
opposite sex early in life. 
up in women’s clothes at every oppor- 
tunity, experiment with cosmeties, and 
One 


boy, in whom this behavior had been 


posture like girls. 51-year-old 


was 3 vears old, 


In our 


observed since he 
wanted to be a ballet dancer. 
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experience with these young boys, the (37 out of 40 eases). The one-egg 
family setup has not been unusual. twins were not only concordant as to 
The early appearance of this behavior the overt practice of their deviant 
(in one instanee the mother stated behavior, they also tended to be similar 
“from the very start”) suggests an in the part taken in their individual 
inborn aberration in such eases. sex activities. 

According to Kinsey, all degrees of Kallmann’s findings strongly support 
homosexual aetivity are observed in a genetic basis for overt homosexuality, 
adults, from exelusively heterosexual a view originally expressed by Krafft- 
behavior, ineidentally homosexual, Ebing. The fact that the two-egg 
equally heterosexual and homosexual, twins, though brought up together in 
predominantly homosexual to execlu- the same homes, failed to show con- 
sively homosexual. He has introduced cordance, indicates that environmental 
a rating seale from zero to six, the  faetors play a minor role in the eti- 
intensity of the aberration being least ology of overt homosexualism. It is 
at zero (exclusively heterosexual) and conceivable, however, that home in- 
greatest at six (exelusively homo- fluences and social factors, i.e., whether 
sexual). Ile regards this aspeet of such behavior is socially acceptable as 


TABLE [. Overt HOMOSEXUALITY (KINSEY’S RATING SCALE 3 TO 6) IN THE CoTWINS OF 85 
MALE HOMOSEXUALS, AGED 18 AND OVER 


NO. OF COTWINS NO. OF COTWINS 
NO. OF WHO WERE NORMALLY 
ZYGOCITY PAIRS HOMOSEXUAI HETEROSEXUAL UNCLASSIFIED 
One-egg 40 37 0 3 
Two-egg 45 3 23* 19+ 


*Includes 7 individuals who had incidental homosexual experience and 1 who was pre- 
dominantly heterosexual but had more than incidental homosexual experience. 
fIncludes 14 females and 5 males who were deceased or otherwise unavailable. 


sex behavior as represented by a con- in ancient Greece or not, may be more 
tinuum with individuals representing important when the inborn deviation 
every gradation from one extreme to is not so marked. 
the other. Four per cent of the white In diseussing the unreliability of 
male population are exclusively homo- measurements of the estrogenic :andro- 
sexual throughout their adult lives. genie ratio, Wilkins states: “Unfortu- 
Kallmann has studied the occurrence nately abnormal estrogenic :androgenie 
of homosexual behavior in male twins. ratios have been interpreted as ac- 
Ilis findines are shown in Table I. Counting for homosexuality and other 
ie tie a perverse behavior on a hormonal basis. 
n he wo-egg group oO ins, “ 
/ ; It is more probable that when there 
when one twin was predominantly : bi ; 
, , are no anatomic abnormalities of sex 
homosexual, the cotwin was found also ; ‘ 
development, such behavior disorders 


to be 50 per cent or more homosexual a : 
a are of psychogenic rather than hor- 
in only 11.5 per cent of the eases. In = apap 
; monal origin. 
the one-egg group, when one was 
predominantly homosexual, the cotwin MANAGEMENT 


was similarly aberrant in every in- The first step is a detailed review 
stance where the cotwin was available of the home situation with sp2cial 
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attention to the attitudes of the 
parents toward one another and toward 
the child. The dominating mother 
needs curbing, the passive father needs 
encouragement to take a more active 
children’s The 
be encouraged in 


in his lives. 


should 


part 


youngster 


behavior characteristic of his sex. 
Coercion, teasing, and shaming are 
ineffective and even harmful. Con- 


fusions about sex should be clarified 
and explanations given in terms which 
the particular child can understand. 


Homosexual trends in the adolescent 


must be approached with care and 
understanding and are to be regarded 
as a medical rather than a moral 
problem. The youth should be re- 


moved from the environment of homo- 
sexuals. Life should be made interest- 
ing with plenty of physical activity 
and little time for daydreams. Direct 
intelligent will often 
clear up uneertainties and guilt feel- 
The should be 
that he is in no way physically dif- 


and discussion 


ings. youth assured 
ferent from other people and that he 


is capable of marriage and of having 


Social 
Chil- 
not be 


children in normal fashion. 
contacts should be encouraged. 
dren of the other sex should 
him but he 
ample opportunity to meet them. 
Bender and Paster were unable to 
influence children with 
trends which had developed in board- 


foreed on should have 


homosexual 


ing homes after a period of neglect 
during early childhood. 
children as 


They classify 


these psychopathic per- 


sonalities. 
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Comments on Current Literature 





INFECTION 


NFECTION in the Newborn Baby” 

was chosen by Alan Moncrieff, Nuf- 
field Professor of Child Health, Uni- 
versity of London, and Physician, 
Hospital for Siek Children, Great 
Ormond Street, London, as his subject 
for the Charles West Commemoration 
Lecture. This lecture was delivered 
in London on Nov. 11, 1952, before 
the Royal College of Physicians, and 
was published in the British Medical 
Journal, issue of Jan. 3, 19532 

The lecture is outstanding not only 
because of the wealth of elinical ma- 
terial included in the text, but also 
because it constitutes a thoughtful 
record of the reactions of an experi- 
enced clinician to the everyday prob- 
lems which are encountered by the 
average physician who deals with 
newborn infants. In reealling the 
important role played by Dr. Charles 
West, a great obstetrician, in the de- 
of pediatrics in Britain, 
refers to West’s report 
deseribing conditions during the last 
decade of the eighteenth century. 
West found that in the Dublin Lying- 
In Hospital at this time every sixth 
newborn infant died within a fort- 
night. As a result of elementary hy- 
gienic precautions, especially “effi- 
cient ventilation of the hospital,” the 
mortality rate had fallen by 1833 
from one in six to one in 58.5. From 
these experiences stemmed West’s in- 
in the sick child and his ener- 
getie agitation for the provision of 
properly conducted hospital facilities 
both in obstetrieal services and in 
pediatrics. These efforts resulted ul- 
timately in the establishment of the 


velopment 
Moncrieff 


terest 


Ilospital for Siek Children, Great Or- 
mond Street, London. 

Moncrieff emphasizes that infection 
in the newborn infant is still a serious 


IN THE NEWBORN BABY 


problem, and refers to the compara- 
tively recent figures compiled by Mac- 
gregor® (1946, Edinburgh) who found 
that infection was the cause of neo- 
natal death in 190 of 618 infants, a 
percentage of 30.7. In this reported 
series, infection was the commonest 
single cause of neonatal death, and 
was responsible for two out of three 
deaths after the third day of life. 
The great difficulty encountered in 
recognizing sepsis as a ¢linical syn- 
drome in the newborn infant is re- 
flected by figures reported from the 
Royal Maternity Hospital, Glasgow.* 
This report states that during the pe- 
riod 1939 to 1943, infection was shown 
by post-mortem examination and 
study to be the cause of 15.4 per cent 
of the total deaths within the first 
three days of life, whereas on the 
basis of clinical diagnosis alone, only 
3.5 per cent of the deaths was re- 
corded as due to infection. In a eare- 
ful analysis of the reasons for this 


discrepancy between clinical and 
post-mortem diagnosis, the lecturer 
concludes that there are two funda- 


mental difficulties involved in the fail- 
ure to recognize neonatal infection: 
first, the traditional belief that new- 
born infants are not susceptible to 
infection, and second, the hesitancy 
to accept a diagnosis of infection in 
the absence of fever. Moncrieff pre- 
sents data which indicate forcefully 
that very often overwhelming infee- 
tion in the newborn baby may be un- 
accompanied by significant tempera- 
ture elevation. In this connection 
Monerieff quotes from Spence,* who 
made the following generalization: 
“A newborn infant who becomes ab- 
normally drowsy and refuses its feeds, 
and is not suffering from cerebral 
hemorrhage should be suspected of 
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an acute neonatal infection,” and the 
lecturer adds to this statement: “Any 
disturbance in the newborn baby af- 
ter the first few days of life should 
be regarded as due to infection until 
proved otherwise.” 

Moncrieff classifies infections in the 
newborn infant into three categories, 
namely, those acquired before birth, 
during the process of birth, and after 
birth. In addition to the intrauterine 
infections which are blood-borne to 
the fetus, he emphasizes the possible 
role of inhalation of infected material, 
referring particularly to a report by 
White® who states that 69 of 360 in- 
fants, stillborn or dying during the 
neonatal period, had aspirated appre- 
ciable quantities of particulate amni- 
otic debris. Stress is laid therefore 
on the need for carrying out a gentle 


hygiene of the mouth and _naso- 
pharynx. 
A brief description is presented 


which covers the main features char- 
acterizing infections acquired after 
birth. Infection gains entrance by 
way of the mucous membranes of the 
respiratory tract, by way of the eyes, 
the skin, the alimentary tract, or the 
umbilicus. The site of invasion is 
considered the “primary focus.” The 
secondary stage of generalization 
usually presents a difficult diagnostic 
problem especially if the “primary 
focus” has not been apparent. Mon- 
crieff describes the generalizing sepsis 
as follows: “Fever may not be 
obvious. The gain in weight ceases, 
the child refuses to suck and easily 
tires; vomiting and diarrhea may 
take place; the pulse and respirations 
become rapid and irregular, and there 
develops an ominous grey look about 
the child, who becomes dehydrated 
and inert.” The third phase is one 
of pyemia characterized by skin ab- 
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scesses or abscesses in the liver, kid- 
ney, lungs, bones, et cetera. This gen- 
eral picture of progressive sepsis may 
result from infection by various mi- 
croorganisms. To a considerable ex- 
tent early diagnosis and identification 
of the particular organism determine 
prognosis. 

Treatment and prevention are dis- 
cussed at some length by the lecturer, 
emphasizing the great importance of 
prevention, and that the personal fae- 
tor in eare of the newborn infant is 
paramount. <A high standard of per- 
sonal hygiene must be maintained 
scrupulously by all concerned with 
the care of the newborn child. 

As a final word, Moncrieff points 
out that efforts in the control of in- 
fections among newborn infants and 
in prevention of neonatal sepsis are 
especially rewarding. Babies saved 
from neonatal sepsis will be unlikely 
to have permanent damage, as com- 
pared, for example, with those suf- 
fering from rhesus incompatibility, 
cerebral trauma, or respiratory fail- 
ure. It is particularly relevant that 
the clinician have a high degree of 
suspicion so that any newborn infant 
who is not doing well may have the 
benefit of the doubt so far as sepsis 
is coneerned., 

RusseL. J. BLATTNER 
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For reservations and further details write 
to Organizing Committee of International 


Congress, Hospital Mercedes, 


Pediatric 
Vedado, 


vana, Cuba, 


Havana, or to Gomez Tours, Ha 




















Book Reviews 


Aline 


Press, 


Teach Your Child to Read. 
New York, 
35 pages. Price $2.00. 


Mary 
Cox, 1953, Exposition 
That 


increased since the ‘‘ sight method’’ 


reading difficulties in children have 
of teach 
ing reading has come into common use in the 
schools is well known. Further, that behavior 


problems develop in children due to their 


failure to make normal progress as a result 
of reading difficulties is a common experience 


n pediatric practice. Practically every 
pediatrician of a few years’ experience en- 
counters children of superior intelligence who 
fail to progress in school due to reading dif 
ficulties. The only remedy has been to find 
a remedial reading teacher who teaches by 
the good old alphabetical method used by 
Unfortunately it is diffi- 


cult to find such teachers even in the larger 


past generations. 


cities. Miss Cox, an elementary teacher for 


many years in the schools of Sacramento, 


California, has devised a remedial teaching 
which she states she has 
that 
following her 
this book can 


difficulties to 


with 
failure. 
intelligent 


method never 


had a She further states any 


fairly parent by 
which is described in 


child 


method 


teach a with reading 


read. The text is short, direct, and easy to 
understand. She does not go into the the 


ories of why reading difficulties develop, but 
simply presents and describes her own method 
she has taught The 
text and method should be of particular value 


which parents to use. 
to parents in the smaller cities and communi- 
ties where experienced teachers in remedial 


reading are not available. 


Food for Life. Edited by Ralph W. Gerard, 
Ph.D., M.D., Chieago, 1952, University of 


Chieago Press, 306 pages. Price $4.75. 


This food 


metabolism, edited by the professor of physi 


unusual discussion of and 


ology at the University of Illinois, is one 
of the 


has run across in a long time. 


most interesting books the reviewer 
It is quite 
unlike the usual text on nutrition, and there 
are no tables of food values, diet lists, and 
the like. Rather Dr. and 
of five authorities in the field—Block of New 
York Medical College, Jolliffe of the Bureau 
of Nutrition of New York City, MeCay and 
Smith of Cornell at Ithaca, and Soskin of 
Northwestern—have presented a read- 


Gerard a group 


most 
able, broad discussion of foods and how they 
are utilized in the body. While each chapter 
has been the particular responsibility of some 
one of the group, there is an evenness in the 
discussions and a continuity which reflects a 
remarkable accomplishment on the part of 
the editor. Starting in with a discussion of 
the basic questions of nutrition, the nutrient 
materials in food are discussed; next the 
preparation of foods from mouth to cell and 
the processing that takes place in the various 
cells, follow on the 


enzymes, and regulation of cell metabolism. 


organs and Chapters 
Finally a discussion of the foods of animais 
and man and the improvement of human nu 
trition. 

This brief listing of the contents in no 


way describes the clear and understandable 


way in which the most complicated metabolic 
Not 
the least attractive part of the book are the 


problems and processes are presented. 


unusual clever graphic drawings illustrating 
the text. 
value to the teacher. 


Many of these would be of great 
While perhaps the ma 
terial presented in the book is familiar to 
that 
much of it is unfamiliar to the practitioner 
He will find the 
text a liberal postgraduate education, as well 


the recent graduate, we are certain 


of a few years’ standing. 


as interesting reading. It cannot be too 


highly recommended as a course in the 


of nutrition. 


‘*basie seiences’ 











ATHLETIC 


HYSICAL exercise is recognized 
as essential for the health and de- 
velopment of the growing child. Over 


the years the more formalized gym- 
nasium work and ealisthenies for the 
school child has largely been replaced 


Un- 


fortunately, like everything else that 


by organized games and sports. 


change brings about, the development 
of the sports program has created new 
problems. Many interested in eduea- 
tion have become concerned over cer- 
tain tendencies in connection with ecom- 
petitive sports that started with the 
college, extended to the preparatory 
school, and in turn to the elementary 
We are chiefly interested with 
this last the child’s 


health and development are concerned. 


school. 
group so far as 
Unfortunately, judgment as to the 
effects of the sports program, or as to 
the desirability of a specific game, is 
based on opinion rather than factual 
knowledge. 

Reeently a “Desirable 
Athletic Children” 


was issued by a joint committee made 


report on 
Competition for 


up of representatives of the Associa- 
tion for Health, Physical Edueation, 
and Recreation, the Society of State 
Directors of Health, Physical Eduea- 
Reereation, the Council of 


tion, and 


State Consultants in 
Edueation, and the 
Elementary School Principals of the 
NEA. 
competition for 


Elementary 
Department of 


The report deals with athletic 
children of elemen- 
tary and junior high school age, and 
emphasizes its value as an educational 
experience and as an aspect of com- 
The part of the 


report presents the recommendations 


munity life. first 


with these in 


of the committee and 


Editor’s Column 


COMPETITION 


FOR 


CHILDREN 


general no one can quarrel. They in- 
clude a broad program for all boys 
and girls, intramural competition, no 
interschool competition of a varsity 
pattern for children below the ninth 
avoidance of “high 


grade, and the 


pressure practices.” By this term is 
meant highly organized competition 
in the form of leagues or champion- 
ships, overemphasis by the press, the 
selection of all-star teams, tourna- 
ments, night games, commercial promo- 
tions, and similar matters which tend 
to turn the objective of a program of 
exercise for all into a 


With 


recommendations the pediatricians will 


sports and 


winning school team. these 


wholeheartedly agree. It is just com- 
The definite statement is 
that 
boxing at all levels, and tackle football 


mon sense. 


made in the -recommendations 
below the ninth grade are considered 
under conditions. 


Many will disagree with 


undesirable any 


this state- 
ment. 

Part two of the report contains the 
“findings” upon which, it is stated, the 
recommendations are based. This con- 
is termed a study of 


sists of what 


physiological factors, psychological 


factors, safety factors, and economic 
reality the 
more 


so-called 
than an 
and are not 


factors. In 
“studies” are nothing 
expression of opinion 
factual. Moreover, the tables and dis- 
cussions emphasize the differences of 
opinion that exist rather than a una- 
nimity of opinion. Thus while we 
with the recommendations 
as a is difficult 


they are based on the findings of the 


ean 


agree 


whole, it to see how 


studies. 























Questionnaires were sent to a group 
of 424 
orthopedic surgeons, physiologists, and 
their 
Two 
hundred twenty or 52 per cent replied. 
We that 109 
pediatricians (71 per cent) who were 


pediatricians, cardiologists, 


general practitioners, asking 


opinion on certain questions. 


note seventy-eight of 
sent questionnaires replied, which re- 
Six 
questions were asked as to certain fae- 


flects their interest in the subject. 


tors which could be considered valid in 
determining the kind and extent of 
athletic activities for vouths aged 12 
to 15 years (upper grade or junior 


high school ages). Of the questions 
asked, only the “likelihood for earry- 
over of activity past the stage of 


healthful fatigue to harmful exhaus- 
tion” was considered a valid factor by 
half (61 This 


was considered as a valid factor by 74 


more than per cent). 
per cent of the pediatricians. Vulnera- 
joint injury and 
hazard in connection with fracture of 


bility of special 
the epiphyseal area came next with 
45 and 47 per cent, respectively. 
that 
sidered valid factors by 70 per cent of 
Thus 


How- 


ever, we note these were con- 
the orthopedists who replied. 
there is a wide difference of opinion 
not only as a whole but as expressed 
by the different groups in the light of 
their experience. 

A second question was as to whether 
eleven listed competitive games should 
be prohibited, approved for intramural 
for inter- 


competition, or approved 


school competition. In the opinion of 
104 of the 220, or approximately one- 
half, football 
Soccer came next with about one-fourth 


should be prohibited. 
disapproving. There were only two ob- 
jections, less than one-half per cent, to 
softball, and swimming. 
Twenty-eight were of the opinion that 
track and field competition should be 


baseball, 
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prohibited. Turning to the other ex- 
treme, approval for interschool com- 
petition, we note that baseball 
approved by eighty-five (39 per cent), 
track and field by fifty-four. Only 
twenty-two (10 per cent) approved of 
football at 
Roughly all eleven sports received a 


was 


interscholastie this age. 
50 per cent approval for intramural 


competition. Opinions of more im- 
portance would have been obtained had 
the questionnaire been sent to a repre- 
sentative group of publie and private 
school physicians. 

When we turn to the “psychological 
study” even greater variation in 
A group of thirty-one 


and 


opinion exists. 
psychiatrists, psychologists, ex- 
perts in child growth were sent a set 
of eight questions, and twenty replied. 
The committee obviously found it im- 
possible to tabulate the answers and 
so some ten pages of the report are 
from the 
After read- 
ing them we are at a loss to sum up 
just what it all amounts to. 

The report is a laudable attempt to 
formulate opinion and to scrutinize 
athletic competition for the elementary 
child. While the pre- 
many recommendations with 


given over to excerpts 


answers to the questions. 


school report 
sents 
which the pediatrician will agree, the 
findings of the study, upon which it is 
stated the recommendations are based, 
are quite unsatisfactory to be con- 
sidered as a basis for some of the 
recommendations. 

For example, a yes or no opinion as 
to a specific sport as football can only 
be made if a number of qualifications 
Are the 
players evenly matched as by some 
method as the California A.B.C, sys- 
tem? Is the playing field graded with 


are taken into consideration. 


a good turf, or is it a rough lot danger- 
ous in 


itself? Is there competent 
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all 


good 


supervision for 


child 


equipment in the way of helmet, shoes, 


coaching and 


squads’? Does each have 


and properly padded sweater and 
pants? (Incidentally, we might add 
that football outfit 
about $50 per child which makes it a 
Very 


few schools can in all probability meet 


a complete costs 


prohibitive sport for many.) 
such requirements and tackle football 
On 


the other hand, we know of schools that 


without them is best prohibited. 


meet these requirements and hence the 
While 


track and field sports were more gen- 


sport might well be approved. 


erally approved, there should be 


AN APOLO‘ 

T HE editor wishes to apologize for 
an erroneous statement in the ed- 

in the May 


was made that 


itorial on ‘‘Snake Bites’’ 
issue. The statement 
all the poisonous snakes found in the 
United States belong to the family 
This was 


Crotalidae, or ‘‘ pit vipers.’’ 


based on statements made in some 
pamphlets on snakes and snake poi- 
soning read in preparing the editorial. 
The editor, not being a herpetologist, 
aecepted the statements at face value. 

Our attention has been called by 
fact that 


poisonous 


Texas friends to the 


the 


some 
Texas is home of a 
snake of the Elapidae species related 
to the cobra group. It is the ‘‘Texas 
number of 
The 


coral snake is a slender, brilliantly 


coral snake’’ found in a 


counties in southeastern Texas. 
colored serpent usually under 24% 
length. It 
and the danger lies in its being mis- 
taken 
which closely resemble it in size and 
Little is the 
which neuro- 


feet in is not aggressive 


for several harmless snakes 


coloring. known of 


venom is apparently 


toxic. Just to add to our discom- 


JOURNAL 


OF PEDIATRICS 


definite qualifications before a categor- 
The 


longer dash events and distance runs 


ieal approval or disapproval. 
are not satisfactory events for chil- 
dren at this age. 

Most of the recommendations as 
those having to do with “high pres- 
methods most sane and 


sure” are 


needed. The approval or disapproval 
of individual sports as to their prohibi- 
tion, or as satisfactory for intramural 
and interschool competition, requires 
much further study than is found in 
the report before sound recommenda- 


tions can be made. 


’ TO TEXAS 

fiture there is also an ‘‘ Arizona coral 
snake’’ which differs from the Texas 
variety by having a black head. It is 
found in Arizona and southern Utah 
and El 


stated that there is no ease record of 


Paso County, Texas. It is 


a human being having been bitten by 
the Arizona variety. 
We might try and crawl out of our 


error by quoting the definition of the 
United 
states and Texas,” but we feel honor 


States as consisting of ‘‘47 
shou!:: go where honor is due. So we 


prefer to apologize to our Texas 
friends for our error, and give credit 
to that great state for another unique 
phenomenon in its natural resources. 

Dr. Kaliski of San Antonio kindly 
sent us Bulletin No. 31, published in 
February of this year by the Texas 
Game and Fish Commission, Austin, 
Texas, entitled The Poisonous Snakes 
of Texas and the First Aid Treatment 
of Their Bites. It is by far the best 
snakes and snake bite 
treatment we have seen. Right in the 
middle of the booklet is a beautiful 
illustration of 


Shame on us. 


discussion of 


double-page colored 


the Texas coral snake. 








